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Linh vue ky thuat dwge dé cap

Séang ché dé cap dén pyrolopyridinon da dugc thé va pyrazolopyridinon d3 dugc thé ma 1a
céc chét trc ché ciia cac protein BET nhu BRD2, BRD3, BRD4, va BRD-t vi 1 hitu ich dé didu tri
cac bénh nhu bénh ung thu.

Tinh trang k§ thuit ciia sing ché

HE gen cua céc sinh vat nhan chuén dugc t6 chitc & bic cao trong nhan clia té bao. ADN
duoc goi trong chromatin bing cach bao xung quanh 13i ctia c4c protein histon dé tao ra thé nhéan.
Céc thé nhan nay dugc 1am nhd gon hon nita bing céch két tu va gép nép dé tao ra chu tric
chromatin ngung tu & mitc 40 cao. Mt loat trang thai ngung tu Kkhac nhau c6 thé x4y ra, va muc
d6 1en chit cta céu tric nay thay dbi trong chu ky t& bao, gon nhét trong qua trinh phéan chia té
bao. CAu tric chromatin déng vai trd rit quan trong trong viéc didu bién qua trinh phién ma gen
béng céach diéu bién mirc do tiép can cia protein dén ADN. CAu tric chromatin duoc kiém soét
bdi mot loat cai bién sau dich ma d6i véi cac protein histon, chi yéu & phﬁn dudi cua histon H3 va
histon H4 ma m& rdng 1én trén céu tric thé nhan ctia nhan. Céc cai bién thusn nghich nay bao gdm
axetyl hoa, metyl hoa, phosphoryl hoa, ubiquitin héa va SUMO hoa. Céac dAu hiéu biéu sinh nay
duoc viét ra va tiy di bing cic enzym dic hiéu ma cai bién céc gbc cu thé & dudi histon, nhe d6
tao ra ma biéu sinh. Céc protein khac nhan lién két v6i cac diu nay va tac dong dén higu sut quy
dinh bai théng tin ndy thdong qua viéc didu chinh c4u trac chromatin va qua trinh phién ma gen.
Ngay cang c6 nhiéu bing chung lién két gitta cac thay d6i di truyén véi gen ghi mi c4c tic nhan
ci bién biéu sinh va cac gen didu bién din dén cac d4u hidu histon khac thudng & cac bénh nhu
céc 1bi loan thoai héa than kinh, cic bénh chuyén hoa, bénh viém va bénh ung thu.

Qua trinh axetyl hoa histon thuong lién quan dén su hoat héa qua trinh phién ma gen, vi
cai bién lam yéu di twong tic gitta ADN va céc protein histon, cho phép tiép xuc nhiéu hon véi
ADN theo co ché phién ma. C4c protein cu thé lién két v6i cac gbe lysin da dugc axetyl hoa trong
histon dé "doc" ma biéu sinh. Mddun protein bao toan & muc d cao dugc goi 13 ving brom lién
két v6i cac gbe lysin di dugc axetyl hoa trén histon va céc protein khac. C6 hon 60 protein chira
ving brom & hé gen cuia ngudi.

Ho BET (ving brom va dau tin cling bd sung) gdm céc protein chira viing brom bao gbm
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4 protein (BRD2, BRD3, BRD4 va BRD-t) ¢6 chung td chirc chu tric bao toan chira cac ving
brom lién tiép & d4u tan cing N c6 kha nang lién két voi cac gdc lysin d4 duoc axetyl hoa cia céc
histon va cac protein khac. BRD2, BRD3 va BRD4 duogc biéu hién phd bién trong khi BRDt bi
gi6i han & céc té bao mim. Céc protein BRD déng vai trd then chdt ma khdng tring 13p trong viée
diéu bién qua trinh phién ma gen va kiém so4t sy sinh trudng ctia t& bao. C4c protein BET lién
quan dén cac phtrc protein 16n bao gbm chét trung gian, PAFc va phirc siéu kéo dai ma didu tiét
nhiéu khia canh ctia qué trinh phién ma gen. D3 thdy ring protein BRD2 va protein BRD4 vin &
trong phttc v&i cac nhidm séc thé trong qué trinh nguyén phan va 1a can thiét dé thiic ddy phién ma
gen quan trong bao gdm xyclin D va c-Myc ma chiing 1am khéi phét chu ky t& bao (Mochizuki J
Biol. Chem. 2008 283:9040-9048). BRD4 1a thiét yéu d& tuyén lya phirc chira yéu t6 B kéo dai
dich ma protein d6i v6i cac thanh phin khéi dAu clia gen cam tmg giy phosphoryl héa polymeraza
ARN I va kich thich qua trinh phién ma va kéo dai gen ning suét (Jang et al. Mol. Cell 2005
19:523-534). Trong mdt s trudng hop, hoat tinh clia kinaza cia BRD4 ¢6 thé truc tiép phosphoryl
héa va hoat héa polymeraza ARN II (Devaiah et al. PNAS 2012 109:6927-6932). Céc té bao thiéu
BRD4 th8 hién sy tién trién kém trong subt chu ky té bao. D4 c6 thong béo ring BRD2 va BRD3
lién két voi cac histon doc theo gen da duoc phién ma mot cach tich cuc va c6 thé lién quan dén
viéc hd tro kéo dai phién ma (Leroy et al, Mol. Cell. 2008 30:51-60). Ngoai céac histon di dugc
axetyl hoa, da thdy ring céc protein BET lién két mot cach chon loc véi céc yéu t6 phién ma da
duoc axetyl hoa bao gdm cu tric siéu phén tir RelA ctia NF-kB va GATA1 nho d6 truc tiép diéu
bién hoat tinh phién ma cta céc protein nay dé kiém soat sy biéu hién ciia gen lién quan dén bénh
viém va qua trinh biét hoa sinh huyét (Huang et al, Mol. Cell. Biol. 2009 29:1375-1387; Lamonica
Proc. Nat. Acad. Sci. 2011 108:E159-168).

Su di chuyén hdi Iuu c6 su tham gia cia NUT (protein ctia nhan & tinh hoan) véi BRD3
hodic BRD4 d& tao ra gen dung hop méi gy bénh ung thu, BRD-NUT, dugc tim thiy & dang 4c
tinh khi qu4 trinh tao u & biéu mé xay ra & mic d cao (French et al, Cancer Research 2003
63:304-307; French et al, Journal of Clinical Oncology 2004 22:4135-4139). Viéc cit bd mdt cach
chon loc gen gy bénh ung thu ndy khoi phuc qué trinh bi¢t hoéa binh thudng cua t€ bao va dao
nguoc kiéu hinh tao khéi u (Filippakopoulos ef al, Nature 2010 468:1068-1073). Di thdy ring
viéc 1am giam BRD2, BRD3 va BRD4 v& mit di truyén anh huéng xAu dén su sinh trudng va stic
séng cia nhiéu loai té bao huyét va té bao cla khéi u rén (Zuber et al, Nature 2011 478:524-528;
Delmore et al, Cell 2011 146:904-917). Ngoai vai trd & bénh ung thu, céc protein BET didu tiét
cac dap ng viém do vi khuén, va BRD2 & mAu chudt ngén chi dudi thé hién hién tuong giam dang
ké luong xytokin viém va bao vé khéi bénh déi thdo dudng do bénh béo phi gy ra (Wang et al
Biochem J. 2009 425:71-83; Belkina et al. J. Immunol 2013). Ngoai ra, mot sb virut st dung cac
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protein BET nay dé gi6i han hé gen ctia chung & chromatin cia té bao chy, 1a mot phan cta quy
trinh sao chép virut hodc st dung céc protein BET dé tao didu kién thuan loi cho qué trinh phién
m3 va kiém h3m gen ctia virut (You et al, Cell 2004 117:349-60; Zhu et al, Cell Reports 2012
2:807-816).

Do d6, cin c6 cac hop chét ma diéu bién hoat tinh ctia ho protein BET, ké ca BRD2, BRD3,
va BRD4, ma c6 thé dugc dung dé diéu tri c4c bénh lién quan dén protein BET nhu bénh ung thu.
Céc hop chét theo sang ché gitip dép timg dwgc nhu cdu nay.

Ban chét ky thuit cia sang ché
Muc dich cia sang ché 13 d xuét chét e ché protein BET, trong d6 chét trc ché 12 hop chét

c6 cong thuc I:

hodc mubdi duge dung ctia nd, trong d6 cac bién s duogc x4c dinh trong ban mo ta ndy.

Séng ché con dé xuét duge phim chira hop chit c6 cong thirc I, hodc mubi duge dung clia
né, va it nhat mot chit mang duge dung.

Séang ché con & xut hop chét c6 cong thire I, hodc mudi duge dung cta n6 dé st dung
trong phuwong phép didu tri bénh hoic tinh trang bénh Iy ma lién quan dén protein BET, bao gdm
bude cho bénh nhan c6 nhu cau diéu tri bénh nay ding lugng hitu hidu dé diéu tri bénh ctia hop

chét c6 cong thire I, hodc mudi duge dung clia no.

Mo ta chi tiét sang ché
Trong s6 nhidu déi tuong, sang ché d2 xuét chét trc ché protein BET, trong d6 chét tic ché

13 hop chét c6 cong thirc I:
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hozic mudi dugce dung ctia no, trong do:

X 14 C=0 hoic CR®R’;

Y 13 O, S, hosic NR'?;

Z 1a CH ho#c N;

R! va R? doc 1ap duoc chon tir H, halo, Ci.6 alkyl, C2-s alkenyl, Ca. alkynyl, C1-¢ haloalkyl,
Cy!, CN, OR®, SR®, C(O)R?!, C(O)NR®'R®, C(O)OR?, OC(O)R®!, OC(O)NR*'R?!, NR“'R%,
NRCIC(O)R®,  NRC(O)OR®, NRCIC(O)NR®RY, C(=NRHR, C(=NR)NR’RY,
NRC!C(=NR)NRRY, NR!S(0)R!, NR!S(0),R?!, NR*!S(0):NR*'R%, S(O)R"!, S(O)NR*'R%,
S(0)2R", va S(0):NR'R; trong d6 mbi nhém Ci.6 alkyl, C2.6 alkenyl, va Ca-¢ alkynyl tity y dwoc
thé bing 1, 2, 3, 4, hodic 5 phan tir thé doc 1ap dugce chon tr R*;

hoic R! va R? cling v6i nguyén tir cacbon ma chiing gén vao tao ra nhém Cs.10 xycloalkyl
hoc nhém heteroxycloalkyl c6 tir 4 dén 10 canh, m3i nhom tity y dugc thé bang 1, 2, hodic 3 phan
ttr thé doc 14p duge chon tir RA;

R3 1a H hoic Ci alkyl tuy y duogc thé bang 1, 2, hoic 3 phin tir thé déc 14p dugc chon tir
halo, Cy, CN, NO,, OR®, SR, C(0)R", C(O)NRZR%, C(0)ORZ, OC(0O)R", OC(O)NR?R%,
C(=NR)NRZR®?, NRZC(=NR®)NR“R?, NRZR¥, NRZC(O)R™, NR%C(0O)OR?,
NR2C(O)NRZRZ, NRZS(O)RY2, NRS(0),R?, NRZS(0);NRR%, S(O)RY, S(O)NRZR?®,
S(0)2RY, va S(0),NR“R%;

R* 13 H, halo, Ci4 alkyl, Ca4 alkenyl, Co.4 alkynyl, Ci4 haloalkyl, CN, OR®, SR®,
C(O)RY, C(O)NRZR®, C(0)OR®, OC(0)RY, OC(O)NR®R®, NR®R%, NRZC(O)RY, NR®C-
(O)OR®, NRSC(O)NRUR®S, C(=NRP)R®, C(ENRPNRRE, NRBC(=NR®)NR“R®,
NRSS(0)R™, NRSS(O%R™, NRPS(O)NRPR®E, S(O)R®, S(O)NR®R®, S(0):R™, hoic
S(0)NR“R%;

RS 12 H, halo, C1.6 alkyl, Ca.s alkenyl, Ca.s alkynyl, Ci.¢ haloalkyl, Cy?, CN, NO2, OR¥,
SR*, C(O)R™, C(O)NR®R¥, C(0)OR¥, OC(O)R™, OC(O)NR*R¥, NR*R*, NR*C(O)R™,
NR%C(0)OR*, NR*¥C(O)NR®R¥, C(=NR*)R*, C(=NR*)NR“R%, NR*C(=NR*)NR*R%,
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NRS(O)RY, NR¥S(O%R™, NR¥S(0)NR¥R%, S(O)R™, S(O)NR*R¥, S(0):R™, hoic
S(0)NR*R¥; trong d6 m&i nhém Ci.s alkyl, Ca.¢ alkenyl, va Ca. alkynyl tity ¥ duoc thé bang 1,
2, 3, 4, hodc 5 phin tir thé doc 1ap dugc chon tir RE;

RS 14 H, halo, C14 alkyl, C14 haloalkyl, C14 alkoxy, CN, hodc OH;

R’ 1a H hoiic Ci4alkyl;

R va R? doc 14p duoc chon tir H, halo, C14 alkyl, va Ci4 haloalkyl;

R!°1a H hodc C14 alkyl;

mdi nhém RA doc 1ap duge chon tir Cy!, halo, CN, NO,, OR¥, SR, C(O)R,
C(O)NR®!RY, C(O)OR®, OC(O)R?!, OC(O)NR®'R%, C(=NR*))NR'R, NR*'C(=NR*)NR*'R%,
NRC'RY, NRCIC(O)RY, NRCC(O)OR®, NRCC(O)NR®RY, NRCS(O)R®, NRS(O)R",
NRCIS(0)NRRY, S(O)RP!, S(O)NR'RY, S(O)R", va S(0):NR*'R%;

m3i nhém RB ddoc lap duge chon tir Cy? halo, CN, NO;, OR*, SR*, C(O)RY™,
C(O)NR*R¥, C(O)OR*, OC(O)RY, OC(O)NR**R¥, C(=NR*“)NR*R%, NR*C(=NR*)NR*R%,
NR¥R# NR¥C(O)RY, NR#C(O)OR*, NR%C(O)NR*R¥, NR*S(O)R™, NR*S(O):R™,
NR#S(0),NR¥R¥, S(O)R™, S(O)NR“R¥, S(0),R*, va S(O)2NR“R%;

mdi nhém Cy doc 1ap duge chon tir Ce.10 aryl, Cs.10 Xycloalkyl, heteroaryl ¢6 tir 5 dén 10
canh, va heteroxycloalkyl c6 tir 4 dén 10 canh, mdi nhém trong sb cac nhom nay tiry ¥ dugc thé
bang 1, 2, 3, 4, hodic 5 phin tir thé ddc 1ap duge chon tir RS,

mdi nhém RE ddc 1ap dugc chon tir halo, Ci alkyl, Ca. alkenyl, Cz.6 alkynyl, Ci-s
haloalkyl, Cs-10aryl, Cs.10xycloalkyl, heteroaryl c6 tir 5 dén 10 canh, heteroxycloalkyl ¢6 tir 4 dén
10 canh, CN, OR2, SRZ, C(O)RY%, C(O)NRZR¥, C(O)OR®, OC(O)R™, OC(O)NR“R%,
NRZRZ, NRZC(O)R?2, NRZC(0)ORZ, NRZC(O)NRZR%, CENR?)R?, C(=NR?)NR“R?,
NRZC(=NRZ)NRZZRZ, NR“S(0)R"2, NRZS(0)2R?, NRZS(0)NR?R®Z, S(O)R™, S(O)NR“R?,
S(0):R?, va S(0):NR*R%; trong d6 mdi nhém Ci alkyl, Ca.6 alkenyl, Ca.6 alkynyl, Ce-10 aryl,
Cs.10 xycloalkyl, heteroaryl c6 tir 5 dén 10 canh, va heteroxycloalkyl c6 tir 4 dén 10 canh tly ¥
duoe thé bing 1, 2, 3, 4, hodc 5 phin tir thé ddc 1ap duoc chon tir halo, Ci.4 alkyl, C14 haloalkyl,
CN, ORZ2, SR®, C(O)R®, C(O)NR“R¥Z, C(0)ORZ, OC(O)R?2, OC(O)NR“R®, NR“R%,
NRZC(O)RY2, NRZC(O)ORZ, NRZC(O)NR“RZ, C(=NR?R®, C(=NR?)NR“R?,
NRZC(=NRZ)NRZRZ, NRS(0)R"2, NR2S(0)2R?2, NR2S(0),NR?R%Z, S(0)R", S(O)NR“R%,
S(0):R"2, va S(0),NR®?R%;

mdi nhém Cy' ddc 1ap duge chon tir Ce-10 aryl, Cs-10 Xycloalkyl, heteroaryl c6 tir 5 dén 10
canh, va heteroxycloalkyl c6 tir 4 dén 10 canh, m&i nhém trong s6 cac nhém nay tiy y dugc thé
bang 1, 2, 3, 4, hodc 5 phan tir thé ddc 1ap dugc chon tir RP;

mdi nhém RP doc 14p dwoc chon tir halo, Cis alkyl, C2 alkenyl, Ca. alkynyl, Cis
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haloalkyl, Ce-10 aryl, Cs.10xycloalkyl, heteroaryl ¢é tir 5 dén 10 canh, heteroxycloalkyl c6 tir 4 dén
10 canh, CN, OR®, SR, C(O)RY, C(O)NRCR%, C(O)OR*, OC(O)R®, OC(O)NR*R¥,
NRCIRY, NRIC(O)R®, NRC!C(0)OR?!, NRC'C(O)NR'R¥, C(=NR*HR®!, C(=NR°)NR*R%,
NRCIC(=NR)NRRY, NRC!S(O)RP!, NR®'S(0):R!, NR°!S(0):NR°'R¥., S(O)R!, S(O)NR'RY,
S(0):RY!, va S(O),NR'R%; trong 6 mdi nhém Ci.s alkyl, Ca6 alkenyl, Ca-¢ alkynyl, Ce-10 aryl,
Cs-10 xycloalkyl, heteroaryl c6 tir 5 dén 10 canh, va heteroxycloalkyl c6 tir 4 dén 10 canh thy y
dugc thé bang 1, 2, 3, 4, hodic 5 phén tir thé doc 14p duoc chon tir halo, Ci4 alkyl, C1.4 haloalkyl,
CN, OR?, SR, C(O)R", C(O)NR'RY, C(0)OR*, OC(O)R", OC(O)NR®R%, NRR%,
NRCIC(O)R?!, NRCC(O)OR¥, NRC'C(O)NR®RY, C(=NRHRY, CENRNRYRY,
NRCIC(=NR)NRR, NR'S(O)R®!, NR®'S(0):R"!, NR°'S(0):NR*'R%, S(O)R, S(O)NR*'R,
S(0O)%R"!, va S(0)NR'R¥;

m&i nhém Cy? ddc 1ap duoc chon tir Cs-10 aryl, Cs-10 xycloalkyl, heteroaryl ¢ tix 5 d¢én 10
canh, va heteroxycloalkyl co tir 4 d&n 10 canh, mdi nhém trong sb cac nhém nay tly ¥ duoc thé
bing 1, 2, 3, 4, hodc 5 phan tir thé doc 14p duogc chon tr RE;

mdi nhém RE doc 1ap duge chon tir halo, Ci alkyl, Cas alkenyl, Ca alkynyl, Ci
haloalkyl, Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl c6 tir 5 dén 10 canh, heteroxycloalkyl c6 tir 4 dén
10 canh, CN, OR*, SR* C(O)R", C(O)NR¥R¥, C(O)OR*, OC(O)R™, OC(O)NR*R%,
NR¥R¥, NR*C(O)R", NR“C(0)OR*, NR*C(O)NR*R%, C(=NR*)R™, C(=NR*)NR*“R%,
NR“C(=NR*NR¥R%, NR#S(0)R*, NR¥S(0):R*, NR*S(0)2NR*R%¥, S(O)R™, S(O)NR*R¥,
S(O)R™, va S(O),NR“R%; trong 6 mdi nhém Ci. alkyl, Cz-6 alkenyl, Ca-¢ alkynyl, Cs.10 aryl,
Cs.10 xycloalkyl, heteroaryl co tir 5 dén 10 canh, va heteroxycloalkyl ¢6 tir 4 dén 10 canh tiy ¥
duoc thé béng 1, 2, 3, 4, hodic 5 phan tir thé doc 1ap dugce chon tir halo, Ci4 alkyl, Ci4 haloalkyl,
CN, OR*, SR*, C(O)RY™ C(O)NR¥R¥, C(O)OR¥, OC(O)R*, OC(O)NR*R*, NR*“R¥,
NR®C(O)RY, NR¥#C(O)OR*, NRYC(O)NR®R¥, C(=NR*)RY, C(=NR*)NR*“R%,
NR¥C(=NR*“NR¥R%*, NR#S(0)R™, NR#S(0):R*, NR*S(0)2NR*R¥, S(O)R™, S(O)NR*R%,
S(0):R™, va S(O),NR¥R%;

mdi nhém R?, RP!, R va RY! doc 14p duge chon tir H, Ci6 alkyl, Ci4haloalkyl, Ca
alkenyl, Cz-6 alkynyl, Cs.10 aryl, Cs.10 Xycloalkyl, heteroaryl c6 tir 5 dén 10 canh, heteroxycloalkyl
6 tir 4 dén 10 canh, Ce.10 aryl-Ci4 alkyl, Cs.10 xycloalkyl-Ci.4 alkyl, (heteroaryl c6 tir 5 dén 10
canh)-C14 alkyl, va (heteroxycloalkyl c6 tir 4 dén 10 canh)-Ci. alkyl, trong @6 Ci.6 alkyl, Ca.s
alkenyl, Cz.6 alkynyl, Cs.10aryl, Cs.10 xycloalkyl, heteroaryl c6 tir 5 dén 10 canh, heteroxycloalkyl
¢6 tir 4 dén 10 canh, Ce.10 aryl-Ci4 alkyl, Cs.10 xycloalkyl-Ci4 alkyl, (heteroaryl c6 tir 5 dén 10
canh)-C1.4 alkyl, va (heteroxycloalkyl c6 tir 4 dén 10 canh)-Ci. alkyl, mdi nhém tiy ¥ dugc thé
bing 1,2, 3, 4, hodc 5 phin tir thé doc 1ap dugce chon tir C1.4 alkyl, C14haloalkyl, halo, CN, OR¥,
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SR®, C(O)RY, C(O)NR®R¥, C(O)OR®, OC(O)RY, OC(O)NR* R, NR“R%, NR®C(O)RY,
NRSC(O)NRSRY, NRPC(0)OR¥, C(=NR¥)NR®R®, NR®C(=NR¥)NR®R¥, S(O)R",
S(O)NR¥R%, S(0),R, NR*SS(0),R, NR*S(0),NR®R®, va S(0)2NR¥R®;

hoiic R°! va R% bit ky cing v6i nguyén tir N ma chiing gén vao tao ra nhém hetero-
xycloalkyl ¢ 4, 5, 6, hoic 7 canh tily y dugc thé bing 1, 2, hogc 3 phén tir thé doc 14p dwoc chon
tir C1.6 alkyl, C3.7xycloalkyl, heteroxycloalkyl c6 tir 4 dén 7 canh, Ce.10aryl, heteroaryl ¢6 tir 5 dén
6 canh, Ci.¢ haloalkyl, halo, CN, OR®, SR®, C(O)RY, C(O)NR®R¥, C(0)OR¥, OC(O)R",
OC(O)NRSRE, NRSR%, NRSC(0)RY, NRSC(O)NR¥R¥, NR®C(0)OR®, C(=NR*)NR*R?,
NRSC(=NR®NRSRE, S(0)R, S(O)NR®RY, S(0)2R", NRS(0),R, NR®S(0),NR¥RY, va
S(0);NR®R®, trong d6 m&i nhém Ci.¢ alkyl, Cs7xycloalkyl, heteroxycloalkyl ¢6 tir 4 dén 7 canh,
Ce-10 aryl, va heteroaryl ¢ tir 5 dén 6 canh tily ¥ duoc thé bing 1, 2, hogic 3 phéan tir thé doc lap
duoc chon tir halo, CN, OR®, SR®, C(O)RY, C(O)NR®R¥, C(0O)OR¥, OC(O)R”,
OC(O)NRSRE, NRSR%, NRSC(0)RY, NRSC(O)NRPR¥, NR®C(0)OR®, C(=NR*)NR“R,
NRECENRSNRERE, S(O)RY, S(O)NRRY, S(0),R, NRS(0)2R", NR¥S(0),NR“RY, va
S(0)2NR®R%;

mdi nhém R2, RP2, R, va R¥ doc 1ap duoc chon tir H, Cr.s alkyl, Ci4 haloalkyl, Cz-
alkenyl, Cz-6 alkynyl, Cg.10 aryl, Cs.10 xycloalkyl, heteroaryl ¢6 tur 5 dén 10 canh, heteroxycloalkyl
¢6 tir 4 dén 10 canh, Ce.10 aryl-Ci4 alkyl, Cs-10 xycloalkyl-Ci.4 alkyl, (heteroaryl c6 ti 5 dén 10
canh)-C1.4 alkyl, va (heteroxycloalkyl c6 tir 4 dén 10 canh)-Ci4 alkyl, trong d6 Ci alkyl, C26
alkenyl, Cz.6 alkynyl, Cs.10 aryl, Cs.10xycloalkyl, heteroaryl ¢6 tir 5 dén 10 canh, heteroxycloalkyl
¢6 tir 4 dén 10 canh, Ce.10 aryl-Ci4 alkyl, Cs.10 xycloalkyl-Ci alkyl, (heteroaryl ¢6 tir 5 dén 10
canh)-C1. alkyl, va (heteroxycloalkyl c6 tir 4 dén 10 canh)-Ci4 alkyl, mdi nhém tuy y dugc thé
bing 1, 2, 3, 4, hodc 5 phn tir thé doc 14p duge chon tir C14 alkyl, Ci4 haloalkyl, halo, CN, OR®,
SR®, C(O)RY, C(O)NR®R®, C(0)OR®, OC(O)RY, OC(O)NR®R®, NR*R%, NR“C(O)R™,
NRESC(O)NRSRY, NR®C(O)OR¥, C(=NR®NR®R®, NR“C(=NR*¥)NR“R®, S(O)R,
S(O)NRSRY, S(0);R?S, NRPS(0):R?, NRS(0),NR®R¥, va S(0),NR¥R®;

hoic R va R® bit ky cing véi nguyén tir N ma ching gén vao tao ra nhém hetero-
xycloalkyl ¢6 4, 5, 6, hodc 7 canh tiy y duge thé bang 1, 2, hotc 3 phén ttr thé doc 14p duge chon
tr C1-6 alkyl, C3-7 xycloalkyl, heteroxycloalkyl c6 tir 4 dén 7 canh, Ce.10aryl, heteroaryl c6 tir 5 dén
6 canh, Cy haloalkyl, halo, CN, OR®, SR¥, C(O)R", C(O)NR®R%, C(O)OR*, OC(O)R™,
OC(O)NR®RE, NR*R%, NRSC(0)RY, NRPC(O)NR*R¥, NR**C(0O)OR®, C(=NR*)NR“R,
NRSC(=NR)NRSRE, S(O)R?S, S(O)NR“RY, S(0):R", NR¥S(0)2R, NR¥S(0)NR*RY, va
S(O)NR®RY, trong d6 mdi nhém Ci. alkyl, Cs.7xycloalkyl, heteroxycloalkyl c6 tir 4 dén 7 canh,
Cée.10 aryl, va heteroaryl ¢6 tit 5 dén 6 canh tiy ¥ duge thé bing 1, 2, hogc 3 phén tir thé doc 14p
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duoc chon tir halo, CN, OR®, SR¥® C(O)RY, C(O)NR®R¥, C(O)OR®, OC(O)R",
OC(O)NR®RY, NRSR%, NRPC(O)R", NR¥C(O)NR®RY, NR®C(O)OR¥, C(=NR*)NR“R¥,
NRSC(=NRSNRSRE, S(0)RY, S(O)NRPRE, S(0)2R", NR*S(0),RY, NR¥S(0),NR“R%, va
S(0)2NR*R%;

mdi nhém R3, R, RS, va RS dgc 1ap duoc chon tir H va Ci4 alkyl;

mdi nhém R*, R™, R%, va R* doc 1ap dugc chon tir H, Ci alkyl, Ci4 haloalkyl, Cz-6
alkenyl, Cz-¢ alkynyl, Cs.10 aryl, Cs-10 xycloalkyl, heteroaryl c6 tir 5 dén 10 canh, heteroxycloalkyl
¢6 tir 4 dén 10 canh, Ce.10 aryl-C14 alkyl, Cs.10 xycloalkyl-Ci.4 alkyl, (heteroaryl c6 tir 5 dén 10
canh)-C14 alkyl, va (heteroxycloalkyl c6 tir 4 dén 10 canh)-C14 alkyl, trong d6 mdi nhém Ci.¢
alkyl, Cz¢ alkenyl, Ca. alkynyl, Cs-10 aryl, Cs-10 xycloalkyl, heteroaryl c6 tir 5 dén 10 canh,
heteroxycloalkyl c6 tir 4 dén 10 canh, Ce.10 aryl-Ci4 alkyl, Cs.10 xycloalkyl-Ci-4 alkyl, (heteroaryl
¢6 tir 5 dén 10 canh)-Ci4alkyl, va (heteroxycloalkyl ¢6 tir 4 dén 10 canh)-Ci.4 alkyl tlly ¥ duoc thé
bing 1, 2, 3, 4, hodc 5 phén tir thé ddc 14p duoc chon tir Ci4 alkyl, C14 haloalkyl, halo, CN, OR®,
SR®, C(O)RY, C(O)NR®R%, C(0)OR®, OC(O)R, OC(O)NR®R¥, NR“R%, NR®C(O)R",
NRC(O)NRSRY, NRSC(O)OR®, C(ENRFNRPRY, NRPC(=NR“)NR*R®, S(O)R",
S(O)NRERY, S(O)R?, NRS(0)2R, NR*S(0):NR*R%, va S(0)2NR“R®;

hosic R* va R% bit ky cing v6i nguyén tir N ma chiing gén vao tao ra nhom hetero-
xycloalkyl c6 4, 5, 6, hodc 7 canh tuy y dugc thé bang 1, 2, hodc 3 phén tir thé doc 14p dwoc chon
tir C1. alkyl, Cs.7 xycloalkyl, heteroxycloalkyl c6 tir 4 dén 7 canh, Ce.10aryl, heteroaryl ¢6 tir 5 dén
6 canh, Cys haloalkyl, halo, CN, OR®, SR®, C(O)R", C(O)NR®R¥, C(O)OR*, OC(O)R™,
OC(O)NR®R®, NRSRE, NRSC(O)RY, NRPC(O)NR*R®, NR¥C(0)OR™, C(=NR**)NR“R%,
NRSC(=NR®)NR“R¥, S(O)R™, S(O)NR®R¥, S(0)2R", NR®S(0)2R", NR®S(0);NRR®E, va
S(0)NR*R®, trong 46 mdi nhém Ci.6 alkyl, Cs.7xycloalkyl, heteroxycloalkyl c6 tir 4 dén 7 canh,
Ce.10 aryl, va heteroaryl ¢6 tir 5 dén 6 canh tiy y dugc thé bang 1, 2, hogc 3 phéan tir thé doc 1ap
dugc chon tir halo, CN, OR®, SR®, C(O)RY, C(O)NR®R¥, C(O)OR¥, OC(O)R”,
OC(O)NR®RY, NR®R%, NR¥C(O)R", NRPC(O)NR*R¥, NR**C(0)OR®, C(=NR*)NR*R%,
NRSC(=NR®)NRESRE, S(O)RY, S(O)NRPRE, S(0)2R”, NR®S(0)2R?, NR¥S(0)NR*R®, va
S(0)2NR*R%;

mdi nhém R®, RY, R, va R% doc 1ap dwgc chon tit H, Ci4 alkyl, Ci4 haloalkyl, Ca4
alkenyl, va Ca4 alkynyl, trong d6 mdi nhém C14 alkyl, C2-4 alkenyl, va Ca4 alkynyl tiy y duoc thé
bing 1, 2, hodic 3 phin tir thé doc 1ap duge chon tir OH, CN, amino, halo, C14 alkyl, C14 alkoxy,
C14 alkylthio, C1-4 alkylamino, di(C14 alkyl)amino, Ci4 haloalkyl, va Ci4 haloalkoxy;

hoic R va RY bét ky cing v6i nguyén tr N ma ching gén vao tao ra nhom

heteroxycloalkyl c6 4, 5, 6, hodc 7 canh tiy y dugc thé bang 1, 2, hoc 3 phén ttr thé doc 14p duogc
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chon tir OH, CN, amino, halo, Ci. alkyl, Ci4 alkoxy, Ci4 alkylthio, Ci4 alkylamino, di(Ci-4
alkyl)amino, Ci.4 haloalkyl, va Ci.4 haloalkoxy; va ’
mdi nhém R, R®2, R, R%, va R® doc 1ap duge chon tir H, Ci4 alkyl, va CN.

Theo mot sb phuong 4n, X 1a C=0.

Theo mdt sé phuong 4n, X 1a CR3R’.

Theo mdt sé phuong 4n, Y 12 O.

Theo mét sb phuong 4n, Y 13 NR'.

Theo mot sb phuong 4n, Z 13 CH.

Theo mot sé phuong an, Z 1a N.

Theo mdt sé phuong an, R! va R? doc 1ap duge chon tit H, Ci. alkyl, va Cy', trong d6 Ci-
¢ alkyl néu trén tiy ¥ duoc thé bing 1, 2, 3, 4, hoic 5 phan tir thé ddc 14p dugc chon tir R*;

hoic R! va R? cling v&i nguyén tir cacbon ma ching gén vao tao ra nhom Cs.1o xycloalkyl
tity y duoc thé bang 1, 2, hodc 3 phn tir thé ddc 1ap duge chon tir RA,

Theo mdt s phuwong 4n, R! va R? doc 1ap duge chon tir H, C13 alkyl, Ce-10 aryl, Cs-10
xycloalkyl, heteroaryl c6 tir 5 dén 10 canh, va heteroxycloalkyl c6 tir 4 dén 10 canh, trong d6 Ce-
1o aryl tity ¥ duoc thé bing 1 hodc 2 halo, va trong d6 C1 alkyl ndy tlty ¥ dwoc thé bang OH;

hodc R! va R? cling véi nguyén tir cacbon ma chiing gin vao tao ra nhém Cs.¢ xycloalkyl.

Theo mdt s6 phuong 4n, R! va R? doc 1ap dugce chon tir H, metyl, etyl, propyl, xyclopropyl,
xyclopentyl, pyran-4-yl, phenyl, pyridin-2-yl, 2-clo-4-phenyl, va 2-hydroxyetyl.

Theo mot s6 phuong 4n, R! va R? cling v6i nguyén tir cacbon ma chiing gén vao tao ra
xyclopropyl, xyclobutyl, xyclopentyl, hodc xyclohexyl.

Theo mdt s6 phuong 4n, mot trong sb R! va R? 13 H va gbc con lai khong 1a H.

Theo mot sb phuong 4n, mdi gdc R! va R? 1a C1.6 alkyl.

Theo mét sb phuong 4n, mdi gde R! va R? 1a metyl.

Theo mot sé phuong 4n, R? 1a H hoc Cisalkyl tily ¥ duoc thé bing 1, 2, hogc 3 phén tir
thé ddc 1ap duoc chon tir Cy, C(FO)NRZR%, va C(=0)OR™.

Theo mdt sb phuong 4n, R? 1 H, metyl, etyl, hodc propyl, trong dé metyl tiy y dugc thé
bang xyclopropyl, pyridinyl, -C(=O)NHCH3, -C(=O)NH(4-metylpiperazin-1-yl), hodc -C(-
=0)OH.

Theo mot s6 phuong 4n, R? 1a metyl.

Theo mdt sb phuong 4n, R* 1a H, halo, Ci4 alkyl, Ci4 haloalkyl, C14 alkoxy, CN, hodc
OH.

Theo mot sb phuong 4n, R* 1a H.
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Theo mdt s6 phuong 4n, R® 13 H, C16 alkyl, Cy?, CN, NO2, OR*, C(O)R™, C(O)NR*“R%,
S(0)2R™, hodc S(O)NR¥R¥; trong d6 Ci alkyl néu trén tily ¥ duge thé bing 1, 2, 3, 4, hodc 5
phdn tir thé doc 1ap duge chon tir RB.

Theo mdt sb phuong an, R® 12 H, 1-metyl-1H-pyrazol-4-yl, 2-furyl, CN, NO2, metoxy, -
C(=0)NH_, -C(=0)NH(CHj3), -C(=0)N(CHj)z, -C(=0)-(morpholin-4-yl), -C(=O)CHs, -CH20H, -
CH,OCH3, -CH,NH;, -CH,NHSO,(CH2CH3), -CHo2NHC(=0)CHs, -CH(OH)CH3, -SO2CH3, -
S0,CH,CH3, -SO,-(isopropyl), -SO2N(CH3)2, -SO2NH(CH3), -SO2-NH(isopropyl), hodc -SO»-
(piperidin-1-yl).

Theo mot sb phuong 4n, RS 13 S(0).R™.

Theo mdt sd phuong 4n, R® 1a H.

Theo mdt sb phuong an, R 1a Ci4 alkyl.

Theo mot sb phuong 4n, R7 1a metyl.

Theo mot sé phuong 4n, m&i gbc R®va R® 1a H.

Theo mot s6 phuong an, R1°13 H.

Theo mot s& phuong 4n, hop chét theo sang ché c6 Cong thirc Ila:

IIa.

Theo mdt sb phuong 4n, khi hgp chét theo sdng ché c6 Cong thic Ila, thi Z 1a CH.

Theo mot s& phuong 4n, khi hop chit theo sang ché ¢ Cong thirc ITa, thi Z 1a N.

Theo mdt s6 phwong 4n, khi hop chét theo sang ché c6 Cong thirc ITa, thi R! va R* doc 1ap
duoc chon tir H, C1 alkyl, va Cy!, trong d6 Ci1. alkyl néu trén tly y duoc thé bﬁng 1,2, 3,4, hodc
5 phan tir thé doc lap duge chon tir R%;

hodic R! va R? cing v6i nguyén tir cacbon ma chiing gén vao tao ra nhém Cs-s xycloalkyl
tlly ¥ duoc thé bang 1, 2, hodc 3 phin tir thé ddc 18p duoc chon tir R,

Theo mét sb phuong 4n, khi hop chét theo sang ché c6 Cong thirc ITa, thi R' va R? doc 1ap
dugc chon tr H, Ci3 alkyl, Ce.10 aryl, Cs-10 xycloalkyl, heteroaryl c6 tir 5 dén 10 canh, va
heteroxycloalkyl c6 tir 4 dén 10 canh, trong @6 Ce-10 aryl tity ¥ duoc thé bang 1 hoic 2 halo, va
trong d6 Ci23 alkyl nay tuy y duoc thé bing OH;

hodc R! va R? cling véi nguyén tir cacbon ma chiing gén vao tao ra nhém Cs.¢ xycloalkyl.
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Theo mdt sb phwong 4n, khi hop cht theo sang ché c6 Cong thirc ITa, va R? ddc 14p duoc
chon tir H, metyl, etyl, propyl, xyclopropyl, xyclopentyl, pyran-4-yl, phenyl, pyridin-2-yl, 2-clo-
4-phenyl, va 2-hydroxyetyl.

Theo mdt sb phwong 4n, khi hop cht theo sang ché c6 Cong thirc Ila, thi R! va R? cing
v6i nguyén tir cacbon ma chung gén vao tao ra xyclopropyl, xyclobutyl, xyclopentyl, hodc

- xyclohexyl.

Theo mot s& phuong 4n, khi hop chét theo sang ché c6 Cong thirc ITa, R! va R? cing v6i
nguyén tir cacbon ma chiing gén vao tao ra xyclopropyl.

Theo mdt sb phuong 4n, khi hop chit theo sang ché c6 Cong thirc Ila, thi mot trong s6 R!
va R2 14 H va gbc con lai khong 12 H.

Theo mot sd phuong 4n, khi hop chit theo sang ché c6 Cong thirc Ila, thi mdi gbc R! va
R?1a Ci6 alkyl.

Theo mdt s6 phuong 4n, khi hgp chét theo sang ché c6 Cong thic Ila, thi mdi gbc R! va
R? 13 metyl.

Theo mdt s6 phuong 4n, khi hop chit theo sang ché c6 Cong thic Ila, thi R* 1a H hogc Ci.
¢ alkyl tily ¥ dugc thé bing 1, 2, hodc 3 phan tir thé ddc 1ap dugc chon tir Cy, C(=O)NR“R?, va
C(=0)OR?,

Theo mdt sb phuong 4n, khi hop cht theo sang ché c6 Cong thire Ia, R? 1a H, metyl,
etyl, hodc propyl, trong d6 metyl tity y dugc thé bing xyclopropyl, pyridinyl, -C(=O)NHCHj, -
C(=O)NH(4-metylpiperazin-1-yl), hodc -C(=O)OH.

Theo mdt s6 phuong 4n, khi hop chét theo sang ché c6 Cong thirc ITa, thi R 1a metyl.

Theo mot sb phuong an, khi hop chét theo sang ché c6 Cong thirc ITa, thi R? 13 etyl.

Theo mdt sb phuong 4n, khi hop chét theo sang ché c6 Cong thirc Ila, thi R® 1a H, Ci
alkyl, Cy2, CN, NOz, OR*, C(O)R™, C(O)NR¥R¥, S(0),R™, hogc S(0)2NR*R¥; trong d6 Ci-¢
alkyl néu trén tiry ¥ dugc thé bing 1, 2, 3, 4, hodc 5 phén tir thé doc 1ap dugc chon tir RP.

Theo mot s§ phuong 4n, khi hop chét theo sang ché c6 Cong thic Ila, thi R® 12 H, 1-metyl-
1H-pyrazol-4-yl, 2-furyl, CN, NOa, metoxy, -C(=0)NHa, -C(=0)NH(CH3), -C(=O)N(CHs), -
C(=0)-(morpholin-4-yl), -C(=0)CHs, -CH20H, -CH,OCH3, -CH2NHa, -CH2NHSO2(CH2CHs), -
CH,NHC(=0)CH3, -CH(OH)CH3, -SO2CHs, -SO2CH2CHj3, -SO»-(isopropyl), -SO2N(CHs)a, -
SO,NH(CH3), -SO2-NH(isopropyl), hodc -SO»-(piperidin-1-yl).

Theo mdt sb phuong 4n, khi hop chét theo sang ché c6 Cong thire Ila, thi R 1a S(O):R™.

Theo mdt sb phuong 4n, khi hop chét theo sang ché c6 Cong thiic I1a, thi R® 12 S(O)>CH.

Theo mdt sé phuong 4n, khi hop chét theo sing ché c6 Cong thic Ila, thi R® 13
S(0).CH2CHs.
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Theo mot sé phuong 4n, khi hop chét theo sing ché c6 Coéng thuc Ila, thi R® 1a
-C(=O)NH,.

Theo modt s6 phwong 4n, khi hop chit theo sang ché c6 Cong thirc Ila, thi R® 1a
-CH2OCHs.

Theo mdt s phuong 4n, khi hop chét theo sang ché c6 Cong thic Ila, thi R7 1a metyl.

Theo mot sd phuong 4n, hop chét theo sang ché c6 Cong thirc ITb:

R3
|
O~ __N RS
2
ng
R |
R10/ N
N I 2
- N
R? H
o}
IIb.

Theo mét sd phuong 4n, khi hop chét theo sang ché c6 Cong thirc IIb, thi Z 1a CH.

Theo mot s& phuong 4n, khi hop chét theo sang ché c6 Cong thirc ITb, thi Z 1a N.

Theo mot s& phuong 4n, khi hop chit theo sang ché c6 Cong thic IIb, thi R! va R? doc lap
duoc chon tir H, Ci alkyl, va Cy!, trong d6 C1. alkyl néu trén tiry y dwoc thé bang 1, 2, 3, 4, hoic
5 phén tir thé doc 14p duoc chon tr RA,;

hogic R! va R? cling v6i nguyén tir cacbon ma chiing gén vao tao ra nhém Cs.10 xycloalkyl
tiy y duge thé bing 1, 2, hodc 3 phan tir thé doc 1ap duoc chon tir RA.

Theo mot sb phuong 4n, khi hop cht theo sang ché c6 Cong thirc IIb, thi R! va R* ddc 1ap
duogc chon tir H, Ci3 alkyl, Ce.10 aryl, Cs.10 xycloalkyl, heteroaryl c¢6 tir 5 dén 10 canh, va
heteroxycloalkyl c6 tir 4 dén 10 canh, trong d6 Ce.10 aryl tiy y duge thé bang 1 hoic 2 halo, va
trong d6 Ci3 alkyl nay tuy y dugc thé bang OH;

hoic R! va R? cling v&i nguyén tir cacbon ma chiing gén vao tao ra nhom Cs.6 xycloalkyl.

Theo mot s6 phuong an, khi hop chét theo sang ché c6 Cong thite IIb, thi R! va R* doc 1ap
duoc chon tir H, metyl, etyl, propyl, xyclopropyl, xyclopentyl, pyran-4-yl, phenyl, pyridin-2-yl, 2-
clo-4-phenyl, va 2-hydroxyetyl.

Theo mdt sb phuong 4n, khi hop chét theo sang ché c6 Cong thirc IIb, thi R! va R? ciing
v6i nguyén tir cacbon ma chung gin vao tao ra xyclopropyl, xyclobutyl, xyclopentyl, hodc
xyclohexyl.

Theo mdt sb phuong 4n, khi hop chit theo sang ché c6 Cong thic IIb, thi R! va R? cung
v4i nguyén tir cacbon ma chung gén vao tao ra xyclopropyl.

Theo mét s phwong 4n, khi hop chét theo sang ché c6 Cong thirc IIb, thi mdt trong s6 R!
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va R? 12 H va gbc con lai khong 12 H.

Theo mdt sb phuong 4n, khi hop chét theo sang ché c6 Cong thirc IIb, thi mdi gbc R! va
R? 13 C1-6 alkyl.

Theo mét sb phuong 4n, khi hop chét theo sang ché c6 Cong thirc IIb, thi mdi gbc R! va
R? 13 metyl.

Theo mot sb phuong 4n, khi hop chit theo sang ché c6 Cong thirc IIb, thi R® 1a H hodc Ci-
¢ alkyl.

Theo mot sb phuong 4n, khi hop chét theo sang ché c6 Cong thic IIb, thi R® 1a H hodc
metyl.

Theo mdt sb phuong an, khi hop chét theo sang ché c6 Cong thirc IIb, thi R® 1a H hodc
S(0)R™,

Theo mét sb phuong 4n, khi hop chét theo sang ché c6 Cong thirc IIb, thi R® 1a H hodc
-SO2CH. |

Theo mot sb phuong 4n, khi hop chét theo séang ché c6 Cong thirc IIb, thi R® 1a H hodc
-SO,CH2CH3.

Theo mot sb phuong 4n, khi hop chét theo sang ché c6 Cong thirc ITb, thi R7 12 metyl.

Theo mdt sb phuong an, khi hop chét theo sang ché c6 Cong thire IIb, thi R'? 1a H.

Theo mdt s6 phuong 4n, hop chét theo sang ché c6 Cong thirc Illa hogc I11b:
R3

Ila IIb.

Theo mdt sé phuong 4n, khi hop chét theo sing ché c¢6 Cong thirc IIla hogc IIIb, thi R' va
R2 doc lap duoc chon tir H, Ci6 alkyl, va Cy', trong d6 Ci.¢ alkyl néu trén tity y duoc thé bang 1,
2, 3, 4, hodc 5 phan tir thé doc 1ap duoc chon tir R;

hoic R! va R? ciing v6i nguyén tir cacbon ma ching gén vio tao ra nhém Cs.1o xycloalkyl
tlly ¥ duoc thé bing 1, 2, hogc 3 phin tir thé doc 18p dugc chon tir RA,

Theo mot sb phuong 4n, khi hop chét theo sang ché c6 Cong thirc I11a hodc I1Ib, thi R!va
R? doc 1ap duge chon tir H, C1.3 alkyl, Cs.10 aryl, Cs.10 Xycloalkyl, heteroaryl c6 tir 5 dén 10 canh,
va heteroxycloalkyl c6 tir 4 dén 10 canh, trong d6 Cs-10 aryl tlty y dugce thé bang 1 hoic 2 halo, va
trong d6 Ci.3 alkyl ndy tuy y duoc thé bang OH;
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hoic R! va R? cing véi nguyén tir cacbon ma chung gén vao tao ra nhom Cs.¢ xycloalkyl.

Theo mot s phuong 4n, khi hop chat theo sang ché c6 Cong thirc I1Ta hosc IIIb, thi R! va
R? doc 1ap duoc chon tir H, metyl, etyl, propyl, xyclopropyl, xyclopentyl, pyran-4-yl, phenyl,
pyridin-2-yl, 2-clo-4-phenyl, va 2-hydroxyetyl.

Theo mdt sb phuong 4n, khi hop chét theo sang ché c6 Cong thirc IIla hozc I1Tb, thi R! va
R? cling v&i nguyén tir cacbon ma chiing gén vao tao ra xyclopropyl, xyclobutyl, xyclopentyl, hodc
xyclohexyl.

Theo mot sb phuong 4n, khi hop chit theo séang ché c6 Cong thirc ITla hoc I1Tb, thi R! va
R? ciing v6i nguyén tir cacbon ma ching gin vao tao ra xyclopropyl.

Theo mét s phuong 4n, khi hop cht theo sang ché c6 Cong thirc I1Ia hogc IIIb, thi mot
trong s& R' va R? 1a H va gbc con lai khong 1a H.

Theo mdt s& phuong an, khi hop chét theo sing ché c6 Cong thire IITa hogc IIIb, thi mdi
gbc R! va R? 14 Ci. alkyl.

Theo mot s phwong 4n, khi hop cht theo sang ché c6 Cong thirc I1Ia hoc IIIb, thi mdi
gbc R! va R? 12 metyl.

Theo mot sb phuong 4n, khi hop cht theo sang ché c6 Cong thirc ITTa hogc IIIb, thi R? 1a
H hodc Ci alkyl tiy y dugc thé bing 1, 2, hodc 3 phin tir thé doc lap duoc chon tir Cy,
C(=0)NR®’R%, va C(=0)OR*.

Theo mot sb phuong 4n, khi hop chit theo sang ché c6 Cong thirc I1la hogc IIIb, thi R? 1a
H, metyl, etyl, hodc propyl, trong d6 metyl tuy y duogc thé bang xyclopropyl, pyridinyl, -
C(=0)NHCH3, -C(=0)NH(4-metylpiperazin-1-yl), hodc -C(=0)OH.

Theo mdt sb phuong 4n, khi hop chét theo sang ché c6 Cong thirc Illa hoic I1Ib, thi R? 1a
metyl.

Theo mot sb phuong 4n, khi hop chét theo sang ché c6 Cong thirc Illa hozc IIIb, thi R® 1a
H, C1.6 alkyl, Cy?, CN, NOz, OR¥, C(O)R™, C(O)NR*R¥, S(0)R™, hogc S(0):NR**R*; trong
d6 Ci.6 alkyl néu trén tuy y duoc thé béng 1, 2, 3, 4, hodic 5 phan tir thé doc 14p dugc chon tir R,

Theo mdt sb phuong 4n, khi hop chét theo sang ché c6 Cong thire Illa hogc IIIb, thi R’ 1a
H, 1-metyl-1H-pyrazol-4-yl, 2-furyl, CN, NOz, metoxy, -C(=O)NH,, -C(=O)NH(CH;), -
C(=0)N(CHs)z, -C(=0)-(morpholin-4-yl), -C(=0)CHs, -CH20H, -CHOCHj3, -CHNH, -CH-
»NHSO»(CH,CHj3), -CH,NHC(=0)CH3, -CH(OH)CHs, -SO.CH3, -SOCH2CH3, -SO»2-(isop-
ropyl), -SO2N(CHs)2, -SO2NH(CH3), -SO2-NH(isopropyl), hodc -SO2-(piperidin-1-yl).

Theo mot sb phuong 4n, khi hop chit theo sang ché c6 Cong thirc I1la hodc IIIb, thi R® 1a
S(0)R*.

Theo mdt sb phuong 4n, khi hop cht theo sang ché c6 Cong thirc I1Ta hogc IIIb, thi R° 1a

-15-



27182

S(0)CHs.
Theo mot sb phwong 4n, khi hop chit theo sang ché c6 Cong thirc Ila hoic ITIb, thi R® 1a
S(0),CH2CHs.

CAn phai hiéu ring mot s6 d4u hiéu nhét dinh theo sing ché, ma dé 13 rang, duoc bdc 10
trong pham vi cac phuong an riéng biét, cling c6 thé duoc két hop thanh mot phuong an. Nguge
lai, c4c ddu hidu khac nhau theo sdng ché, ma dé ngén gon, di dugc bodc 16 trong pham vi ciia mot
phuong én, cling c6 thé dugc tach riéng hosc ké‘_c hop lai theo cach thich hgp.

Thuét ngit "tiy ¥ duoc thé" duge ding trong ban mé ta ndy c6 nghia 14 khong duoc thé
hodic duoc thé. Thuét ngit "duoc thé" dugc ding trong ban mo ta ndy c6 nghia 1a nguyén tir hydro
duoc loai bd va thé bing phin tir thé. Can phai hiéu ring viéc thé trén nguyén tir nhat dinh bj gii
han béi hoéa tri.

Trong toan bd phén dinh nghfa, thuit ngit "Ci;" bidu thi khoang ma bao gbm ca cac diém
cudi, trong d6 i va j 1a cac sb6 nguyén va bidu thi s§ lwong nguyén tir cacbon. Céc vi du bao gdm
Ci4, Ci-6, va cac nhém tuong tu.

Thuét ngit "z-canh" (trong d6 z 1a sb nguyén) thuong md ta sd lwong nguyén tir tao thanh
nhan trong mot gbc ma sb lugng nguyén tir tao thanh nhén 14 z. Vi dy, piperidinyl 1a vi du vé nhan
heteroxycloalkyl c6 6 canh, pyrazolyl la vi du v& nhan heteroaryl c6 5 canh, pyridyl 1a vi du vé
nhan heteroaryl ¢6 6 canh, va 1,2,3,4-tetrahydro-naphtalen 1a vi du vé nhém xycloalkyl ¢6 10 canh.

Thuét ngit “carbon” chi mot hodc nhidu nguyén tr cacbon.

Thuét ngit "Ci.j alkyl" duoc dung trong ban md ta nay mot cach riéng ré hodc két hop véi
cac thuét ngtr khac dé chi nhém hydrocacbon no ma c6 thé 13 mach th'fmg ho#c mach nhanh, c6 tir
i dén j nguyén tir cacbon. Theo mot s6 phuong 4n, nhém alkyl chua tir 1 dén 6 nguyén tir cacbon
hoc tir 1 dén 4 nguyén tir cacbon, hodc tir 1 dén 3 nguyén tir cacbon. Cac vi du vé gbe alkyl bao
gbm, nhung khong chi gi6i han &, cic nhom hoa chit nhu metyl, etyl, n-propyl, isopropyl, n-butyl,
s-butyl, va t-butyl.

Thuét ngit "Cij alkoxy" dugc ding trong ban mé ta ndy mét cach riéng 1& hodc két hop véi
c4c thuat ngir khac dé chi nhém c6 cong thirc -O-alkyl, trong d6 nhom alkyl c6 tir i dén j nguyén
tir cacbon. Theo mot sb phuwong 4n, nhém alkyl cia nhém alkoxy c6 tir 1 dén 3 nguyén tir cacbon.
Céc nhém alkoxy 1am vi du bao gdm metoxy, etoxy, va propoxy (vi du, n-propoxy va isopropoxy).

Thuét ngit "Ci.j alkenyl" dugc ding trong ban mé ta ndy mot cach riéng r& hodc két hop
vé6i céc thuat ngir khac dé chi nhém hydrocacbon chua no c6 mot hodc nhidu ndi d6i cacbon-
cacbon va c6 tir i dén j nguyén tir cacbon. Theo mét s& phuong 4n, gbc alkenyl chira tir 2 dén 6
hodc tir 2 dén 4 nguyén tir cacbon. Céc nhém alkenyl lam vi du bao gbm, nhung khéng chi gi6i

han &, etenyl, n-propenyl, isopropenyl, n-butenyl, sec-butenyl, va cdc nhom tuwong tu.

-16-



27182

Thuét ngit "Ci,j alkynyl" dugc dung trong ban md ta ndy mdt cach riéng 1€ hodc két hop
véi cac thuét ngit khéc d& chi nhém hydrocacbon chua no ¢6 mdt hodc nhiéu ndi ba cacbon-cacbon
va c6 tir i #n j nguyén tir cacbon. Theo mot s& phwong 4n, gbc alkynyl chira tir 2 dén 6 hoic tir 2
dén 4 nguyén tr cacbon. Cac nhém alkynyl lam vi du bao gbm, nhung khéng chi gi6i han &, etynyl,
propyn-1-yl, propyn-2-yl, va cdc nhom tuong ty.

Thuét ngit "Cijalkylamino" dugc ding trong ban md ta ndy mot cach riéng r& hodc két hop
v6i céc thuat ngit khac dé chi nhém c6 cong thitc -NH(alkyl), trong d6 nhém alkyl c6 tir i dén j
nguyén tir cacbon. Theo mot s6 phuong 4n, nhém alkyl ¢6 tir 1 dén 6, tir 1 dén 4, hoéc tir 1 dén 3
nguyén tr cacbon. Vi du cac nhém alkylamin bao gbm, nhung khéng chi gi6i han &, metylamino,
etylamino, va propylamino.

Thuat ngit "di-Cij-alkylamino" duge ding trong ban md ta ndy mot cach riéng 1€ hodc két
hop v6i cac thudt ngit khac @2 chi nhém c6 cong thirc -N(alkyl)z, trong d6 mdi hai nhom alkyl doc
14p ¢6 tir i dén j nguyén tir cacbon. Theo mdt s6 phuong an, m&i nhom alkyl ddc 1ap c6 tix 1 dén 6,
tir 1 dén 4, hodc tir 1 dén 3 nguyén tir cacbon. Theo mdt s6 phwong 4n, nhém dialkylamino 1a —
N(C14 alkyl),, vi dy, dimetylamino, dietylamino, N-metyl-N-etylamino, hodc N-metyl-N-
propylamino.

Thuat ngit "Ci; alkylthio" duge dung trong ban md ta nay mét cach riéng r& hodc két hop
v6i cac thuat ngit khéc dé chi nhém c6 cong thue -S-alkyl, trong 46 nhém alkyl ¢6 tiri dén j nguyén
tir cacbon. Theo mot s& phuong 4n, nhém alkyl c6 tix 1 dén 6 hoic tir 1 dén 4 nguyén tir cacbon.
Theo mdt s6 phuong 4n, nhém alkylthio 1a Ci4alkylthio, vi du, metylthio hogc etylthio.

Thuét ngit "amino" dugc ding trong ban md ta nay mdt cach riéng 1€ hodc két hop véi cac
thuét ngir khac, & chi nhém c6 cong thirc -NHa.

Thuét ngit "aryl" dugc ding trong ban mé ta ndy mot cach riéng r& hodc két hop véi cac
thudt ngttr khac, dé chi mot vong hodc nhidu vong (vi du, c¢6 2 hoic nhidu nhan ngung tu)
hydrocacbon thom, nhw, nhung khong chi gi6i han &, phenyl, 1-naphtyl, 2-naphtyl, va cac nhém
tuong tw. Theo mot s& phwong 4n, aryl 14 Ce.10 aryl. Theo mot s6 phuwong 4n, nhém aryl 13 nhin
naphtalen hodc nhén phenyl. Theo mot s6 phuong 4n, nhém aryl 1a phenyl.

Thuat ngft "Cijxycloalkyl" duoc ding trong ban md ta nay mdt cach ri€ng r& hogc két hop
v6i cac thuat ngir khac, dé chi gbc hydrocacbon vong khong thom c6 tir i dén j nguyén tir cacbon
tao ra nhan, ma ¢6 thé tity ¥ chita mot hodc nhiéu alkenylen cc nhém (-C=C-) 1a mdt phan cta
cAu tric nhan. Cac nhém xycloalkyl c6 thé bao gdm cac hé nhan mdt vong hodic nhiéu vong (vi
dy, c6 2, 3 hodc 4 nhan ngung ty). Dinh nghia vé xycloalkyl con bao gdm céc gbc ma c6 mot hodc
nhidu nhan thom ngung tu (tic 12 ¢6 lién két chung v6i) véi nhan xyeloalkyl, vi du, céc chat dén

xuit benzo cta xyclopentan, xyclopenten, xyclohexan, va cc nhém tuong tw. Mot hogc nhidu
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nguyén tr cacbon tao thanh nhan ctia nhém xycloalkyl c6 thé dugc oxy héa @ tao ra lién két
carbonyl. Theo mét s6 phuong 4n, xycloalkyl 1a Cs-10 xycloalkyl, Cs.7 xycloalkyl, Cs- xycloalkyl,
hoiic Css xycloalkyl. Cac nhém xycloalkyl lam vi du bao gdm xyclopropyl, xyclobutyl,
xyclopentyl, xyclohexyl, xycloheptyl, xyclopentenyl, xyclohexenyl, xyclohexadienyl,
xycloheptatrienyl, va cdc nhom twong twy. Céc nhém xycloalkyl khic lam vi du bao gdm
xyclopropyl, xyclobutyl, xyclopentyl, va xyclohexyl. Cac nhém xycloalkyl khic 1am vi du bao
gbm xyclopropyl.

Thuét ngit "Ci.jhaloalkoxy" dugc dung trong ban mé ta nay mot cach riéng ré€ hodc két hop
vé6i cac thuat ngit khac, dé chi nhém cé cong thirc —O-haloalkyl c6 tir i dén j nguyén tir cacbon.
Theo mot sb phuong 4n, nhém haloalkoxy chi dugc flo héa. Theo mot s6 phwong 4n, nhém alkyl
6 tir 1 dén 6, tir 1 dén 4, hogic tir 1 dén 3 nguyén tir cacbon. Theo mdt s6 phuong 4n, nhém
haloalkoxy 1a Ci4 haloalkoxy. Nhom haloalkoxy 1am vi du 1a OCF3. Vi dy thém vé haloalkoxy
nhém 1a OCHF>.

Thuét ngit "halo" duge ding trong ban md ta ndy mdt céch riéng ré€ hodc két hop véi cac
thuat ngit khac, dé chi nguyén tir halogen dugc chon tir F, Cl, I hogc Br. Theo mt s6 phuong 4n,
"halo" @& chi nguyén tir halogen dugc chon tix F, Cl, hodc Br. Theo mét sd phuong an, ph?m tir thé
halo 1a F.

Thuét ngit "Ci.j haloalkyl" dugc dung trong ban md ta ndy mot cach riéng r& hodc két hop
vé6i cac thut ngir khac d& chi nhém alkyl c6 tir mot nguyén tir halogen dén 2s+1 nguyén tir halogen
ma c6 thé gidng nhau hodc khac nhau, trong d6 "s" 1a s6 luong nguyén tir cacbon trong nhém alkyl,
trong d6 nhom alkyl ¢6 tir i dén j nguyén tir cacbon. Theo mot s6 phuong 4n, nhém haloalkyl chi
duoc flo hoa. Theo mdt sd phuong 4n, nhém alkyl c6 tir 1 dén 6 hodc tir 1 dén 4 nguyén tir cacbon.
Theo mdt sb phwong 4n, nhém haloalkyl 13 flometyl, diflometyl, hodc triflometyl. Theo mot s6
phuong 4n, nhém haloalkyl 12 triflometyl.

Thuét ngit "heteroaryl" duge ding trong ban md ta niy mdt cach riéng r€ hodc két hop véi
cac thudt ngit khac dé chi gbc di vong thom mot vong hodc nhiéu vong (vi du, c6 2 hoic nhiéu
nhén ngung tu), chita nguyén tir cacbon va mot hodc nhidu nguyén tir khac loai trén nhén dugc
chon tir nito, luu huynh va oxy. Theo mdt s6 phuong 4n, nhém heteroaryl nay ¢6 1, 2, 3, hoic 4
nguyén tir khac loai trén nhan. Theo mot s6 phuong 4n, nhém heteroaryl ndy c6 1,2, hogc 3 nguyén
tir khéc loai trén nhan. Theo mdt sb phuong 4n, nhém heteroaryl ndy c6 1 hodc 2 nguyén tir khac
loai trén nhan. Theo mot sb phuong 4n, nhém heteroaryl nay c6 1 nguyén tir trén nhén 12 nguyén
tir khac loai. Theo mot sd phuong 4n, nhém heteroaryl nay c6 tir 5 dén 10 canh hoic tir 5 dén 6
canh. Theo mot s phuong 4n, nhém heteroaryl nay c6 5 canh. Theo mot s6 phuong 4n, nhém
heteroaryl ndy c6 6 canh.
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Khi nhém heteroaryl nay chira nhiéu hon mdt nguyén tir trén rhan 13 nguyén tir khac loai,
cac nguyén tir khac loai c6 thé gibng nhau ho#ic khac nhau. Céc nguyén tir nito trén (cac) nhan cta
nhém heteroaryl nay c6 thé duge oxy héa dé tao ra cac N-oxit. Cadc nhém heteroaryl lam vi du bao
gbm, nhung khong chi giéi han &, pyridin, pyrimidin, pyrazin, pyridazin, pyrol, pyrazol, azolyl,
oxazol, isoxazol, thiazol, isothiazol, imidazol, furan, thiophen, triazol, tetrazol, thiadiazol,
quinolin, isoquinolin, indol, benzothiophen, benzofuran, benzisoxazol, imidazo[1, 2-b]thiazol,
purin, triazin, va cac nhom tuong ty.

Heteroaryl c6 5 canh 1a nhém heteroaryl c6 nam nguyén tir tao thanh nhén chira trong do
mot hoac nhiéu nguyén tir tao thanh nhén doc 14p duge chon tir N, O, va S. Theo mét sb phwong
4n, nhém heteroaryl ¢6 5 canh ¢6 1, 2, hodc 3 nguyén tir khic loai trén nhan. Theo mot sé phuong
4n, nhom heteroaryl c¢6 5 canh c6 1 hodc 2 nguyén tir khéc loai trén nhéan. Theo mét s6 phwong 4n,
nhém heteroaryl ¢6 5 canh c6 1 nguyén ti trén nhan 14 nguyén tir khéc loai. Vi dy cac thanh phan
tao ra nhan bao gém CH, N, NH, O, va S. Vi du céc heteroaryl c6 nhin ndm canh 13 thienyl, furyl,
pyrolyl, imidazolyl, thiazolyl, oxazolyl, pyrazolyl, isothiazolyl, isoxazolyl, 1,2,3-triazolyl,
tetrazolyl, 1,2,3-thiadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-triazolyl, 1,2,4-thiadiazolyl, 1,2,4-
oxadiazolyl, 1,3,4-triazolyl, 1,3,4-thiadiazolyl, va 1,3,4-oxadiazolyl.

Heteroaryl ¢6 6 canh 1a nhém heteroaryl c6 sdu nguyén tir tao thanh nhan trong d6 mot
hodc nhiéu nguyén tir tao thanh nhan 14 N. Theo mot s6 phuong 4n, nhém heteroaryl c6 6 canh c6
1, 2, ho#ic 3 nguyén tir khéc loai trén nhan. Theo mot s6 phuong 4n, nhém heteroaryl c¢6 6 canh c6
1 hodc 2 nguyén ti khac loai trén nhan. Theo mot sd phuong 4n, nhém heteroaryl ¢6 6 canh c6 1
nguyén tir trén nhan 13 nguyén tir khéc loai. Vi du céc thanh phin tao ra nhan bao gbm CH va N.
Nhén heteroaryl sau canh 1am vi dy 1a pyridyl, pyrazinyl, pyrimidinyl, triazinyl, va pyridazinyl.

Thuét ngit "heteroxycloalkyl" dugc dung trong ban mo ta niy mét cach riéng 18 hoac két
hop v6i céc thudt ngit khac dé chi cc hé nhéan di vong khong thom, ma c6 thé thy y chira mot hodc
nhiéu lién két khong no 1a mot phin clia cdu tric nhan, va chira nguyén tir cacbon va it nhit mot
nguyén tir trén nhan 12 nguyén tir khéc loai doc lap duoc chon tir nito, luvu huynh va oxy. Theo mot
s6 phwong 4n, nhém heteroxycloalkyl c6 1, 2, 3, hogc 4 nguyén tir khic loai trén nhan. Theo mot
sb phuong 4n, nhém heteroxycloalkyl c6 1, 2, hodc 3 nguyén tir khac loai trén nhéan. Theo mot sb
phuong 4n, nhém heteroxycloalkyl ¢6 1 hogc 2 nguyén tir khac loai trén nhan. Theo mdt s6 phuong
4n, nhom heteroxycloalkyl c6 1 nguyén tir trén nhén la nguyén tir khac loai. Khi nhéom
heteroxycloalkyl chira nhidu hon mdt nguyén tir khic loai trén nhén, thi cac nguyén tir khéc loai
¢6 thé gibng nhau hosic khac nhau. Vi du céc thanh phin tao ra nhén bao gom CH, CHz, C(O), N,
NH, O, S, S(0), va S(0)2. Cac nhém heteroxycloalkyl c6 thé bao gdm mot vong hoic nhiéu vong

(vi dy, c6 2, 3 hodc 4 nhén ngung ty) cac hé nhan, bao gdm céc hé xo04n. Dinh nghia vé ndy con
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bao gdm ca heteroxycloalkyl 1a céc gbc ma c6 mot hodc nhiéu nhin thom ngung tu (ttc 1 6 lién
két chung v6i) v6i nhan khong thom, vi dy, 1,2,3,4-tetrahydro-quinolin, dihydrobenzofuran va cac
gbc twong tu. Nguyén tir cacbon hodc cdc nguyén tir khac loai trén (c4c) nhén cua nhém
heteroxycloalkyl c6 thé dugc oxy héa dé tao ra nhoém carbonyl, sulfinyl, hodc sulfonyl (hodc lién
két oxy hoa khic) hodc nguyén ti nito cd th8 duoc tao bac bdn. Theo mot s phuong 4n,
heteroxycloalkyl c6 tir 5 dén 10 canh, 4 dén 10 canh, 4 dén 7 canh, 4 canh, 5 canh, 6 canh, hodc 7
canh. Cac vi du vé nhém heteroxycloalkyl bao gém 1,2,3,4-tetrahydro-quinolin,
dihydrobenzofuran, azetidin, azepan, pyrolidin, piperidin, piperazin, morpholin, thiomorpholin, va
pyran. |

Céc hop chét theo sang ché c6 thé 1a khong dbi xtmg (vi dy, ¢6 mot hoc nhiéu tim khong
d6i xtmg). T4t ca cac chit ddng phan 1ap thé, nhu céc chit ddng phan ddi anh va céc chét ddng
phén khong d6i quang, du dinh trr khi ¢6 quy dinh khac. Céc hop chét theo sang ché ma chira
nguyén tir cacbon dugc thé khong d6i xtmg c6 thé duoc phan tach thanh dang quay quang hogc
dang triét quang. Cac phuong phap didu ché cac dang quay quang tlr cc nguyén li¢u ban dau
khong quay quang la da biét trong linh vurc k§ thuét ndy, nhu béng céach phéan gidi cac hdn hop
triét quang hozc bing céch tdng hop 1ap thé chon loc. Nhiéu chit ddng phan di hinh cua olefin,
lién két d6i C=N, va dang twong tu ciing c6 thé c6 mit trong céc hop chét theo séng ché, va tht ca
cac dang 6n dinh d6 dwoc bao ham trong sing ché. Cac chit ddng phén di hinh cis va trans cua
céc hop chit theo sang ché duoc boe 16 va c6 thé dwoc tich & dang hdn hop gdm cac chét ddng
phén hodc & cac dang chét ddng phéan d3 dugc tach.

Khi céc hop chit theo sang ché c6 tAm khong dbi ximg, céc hop chét c6 thé 1a chat dong
phan 1ap thé bét k¥ trong s6 cac chit ddng phan l4p thé c6 thé c6. G cac hop chét c6 mdt tim khong
d6i xtmg, hoa hoc 14p thé ciia tim khong déi ximg c6 thé 1a (R) hogc (S). O céc hop cht ¢6 hai
tam khong dbi xtmg, hoa hoc 14p thé ciia céc tAm khong dbi xtmg c6 thé doc 1dp 1a (R) hozc (S)
nén céu hinh ctia cac tam khong dbi ximg c6 thé 13 (R) va (R), (R) va (S); (S) va (R), hoc (S) va
(S). O cac hop chit c6 ba tAm khong dbi xtimg, héa hoc 1ap th8 timg tAm dbi xtmg trong s6 ba tAm
khong dbi ximg c6 thé doc 1ap 12 (R) hodc (S) nén c4u hinh cua cac tam khong dbi xtng c6 thé 1a
(R), (R) va (R); (R), (R) va (S); (R), (S) va (R); (R), (S) va (8); (8), (R) va (R); (S), (R) va (S); (S),
(S) va (R); hodc (S), (S) va (S).

Viéc phan giai cac hdn hop triét quang gdm cac hop chat ¢6 thé dwoc thuc hién theo phuong
phap da biét bét ky trong sb nhidu phuong phép da biét trong linh vuc k¥ thuat nay. Phuong phap
lam vi du bao gbm két tinh lai phan doan bang cach sir dung axit phan giai khéng d6i xtmg ma 1a
axit hitu co quay quang va tao mubi. Cac tac nhan phan giai thich hop d6i v6i cac phuong phap

két tinh lai phan doan, vi dy, 1a c4c axit quay quang, nhu dang D va dang L cia axit tartric, axit
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diaxetyltartric, axit dibenzoyltartric, axit mandelic, axit malic, axit lactic hodc cac axit
camphorsulfonic quay quang khéc nhau nhu axit B-camphorsulfonic. Céc tac nhan phan giai khéc
thich hop di véi cac phuong phap két tinh phan doan bao gdm céc dang tinh khiét vé mat ddng
phan 14p thé clia a-metylbenzylamin (vi dy, dang S va dang R, hodc dang ddng phén 1ap thé tinh
khiét), 2-phenylglyxinol, norephedrin, ephedrin, N-metylephedrin, xyclohexyletylamin, 1,2-
diaminoxyclohexan, va cac dang tuong tu.

Viéc phén giai cic hdn hop triét quang con c6 thé duoc thyuc hién bing céach rira giai trén
cdt nap tic nhan phan giai quay quang (vi du, dinitrobenzoylphenylglyxin). Ché phim dung méi
rira giai thich hop c6 thé dugc x4c dinh béi ngudi ¢6 hidu biét trung binh trong linh vuc k§ thuét
nay.

Céc hop chét theo sang ché con bao gdm céc dang h bién. Céc dang hd bién tao ra dbi
lién két don véi lién két doi 1idn k& cling véi viéc ddng thoi di tra proton. Cac dang hd bién bao
gdm c4c chit hd bién di bién proton ma 14 céc trang thai proton hoa ddng phén c6 cling cdng thire
tdng quat va tbng dién tich. Céc chit hd bién di bién proton lam vi du bao gdm ciip keton - enol,
c3p amit - axit imidic, cip lactam — lactim, c@p amit - axit imidic, c&p enamin — imin, va cac dang
vong, trong d6 mot proton c6 thé chiém hai hogic nhidu vi tri cia hé nhéan di vong, vi dy, 1H- va
3H-imidazol, 1H-, 2H- va 4H-1,2,4-triazol, 1H- va 2H- isoindol, va 1H- va 2H-pyrazol. Cac dang
hd bién c6 thé can bang nhau hoic duge chét vé mat khong gian thinh mot dang bing cach thé
thich hop.

Céc hop chét theo séang ché con c6 thé bao gdm tit ca cac ddng vi clia cac nguyén tir xuét
hién & céc chét trung gian hogc cac hop chit cudi cing. Cac ddng vi bao gdm céc nguyén tir c6
cung s thir ty nguyén tir nhung s6 khéi lwong khéc nhau.

Thuét ngit "hop chit" dwoc ding trong ban md ta nay nhdm dé bao gdm tt ca céc chét
ddng phan 14p thé, c4c chit ddng phén di hinh, cac chét hd bién, va cac ddng vi c6 chu tric da dugc
boc 16. Cac hop chét theo sang ché x4c dinh duoc theo tén hodc cAu tric nhu mot dang hd bién cu
thé dugc dy dinh bao gdm céc dang hd bién khéc trir khi c6 quy dinh khéc.

T4t ca céc hop chét, va mubi duge dung ctia né, cb thé duoc thdy cing véi cac chét khéc
nhu nuée va cac dung moi (vi dy, cac hydrat va céc solvat) hodc co thé duoc phan tach.

Theo mdt sb phuong 4n, cac hop chét theo sang ché, hodic cic mubi cta ching, co ban
dugc phan tach. Thuét ngft "co ban dugc tach" c¢6 nghia la hop chét nay duoc tach it nh4t mot phin
ho#ic hdu nhu dugc tach ra khoi mdi trudng noi né dugc tao ra hodc phét hién. Vi du, viéc tach
mdt phin c6 thé bao gdm ché phdm gidu hop chét theo sang ché. Co ban duoc tach ¢6 thé bao gbm
céc duge phim chira it nht khoang 50%, it nhit khoang 60%, it nhit khoang 70%, it nhét khoang
80%, it nhét khoang 90%, it nhat khoang 95%, it nht khoang 97%, hoc it nhat khoang 99% trong
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luong céc hop chét theo séng ché, hodc mubi ctia n6. Cac phuong phap tach céc hop chit va mubi
cua chung 1a thong thudng trong linh vuc k¥ thuét nay.

Thuét ngit "dugc dung" dugc dung trong ban mé ta nay dé chi cac hop chét, cac nguyén
lidu, cac duge pham, vi/hoic céc dang lidu ma, trong pham vi danh gi y hoc hop 1y, 1a thich hop
d6i voi viée st dung tiép xuc v6i md ciia ngudi va ddng vt ma khéng qua mire ddc tinh, kich tng,
phan Gng di ing, hodc vAn d& hodc bién chimg khac, phit hop véi ty 1€ hop 1y gitra loi ich va nguy
Co.

Céc thut ngit "nhiét d6 moi truong" va "nhiét d trong phong" dugc dung trong ban md
ta nay nhu thuong duge hiéu trong linh vuc k§ thuét nay, va thuong chi nhiét d9, vi du, nhiét do
clia phan tmg, ma 12 gin bang nhiét d6 trong phong trong d6 phén tng dwoc thuc hién, vi du, nhiét
d6 nim trong khoang tir 20°C dén 30°C.

Séang ché con bao gdm céc mudi dugc dung cua cac hop chét theo sang ché. Thuat ngit
"cae mudi duge dung" duge ding trong ban mo ta nay @2 chi c4c chat din xuét cua cac hop chét
da duoc boc 10, trong d6 hop chét gbc dwoc cai bién bang cach chuyén hoa gbc axit hodc gbc bazo
hién c6 thanh dang mudi ctia né. Céc vi dy v& mubi duoc dung bao gdm, nhung khong chi giéi
han &, cac mudi vb co hodc cac mudi hitu co cia cac gbc kidm nhu cac amin; cic mudi kiém hozic
cac mudi hitu co cia cac gde axit nhur axit carboxyclic; va cdc nhom twong tw. Céc mubdi dugc
dung ctia sang ché bao gdm céc mubi khong doc thong thudng cia hop chét gbc duoc tao ra, vi
du, tir c4c axit v co hodc hitu co khong dc. Cac mudi duoc dung cia séng ché c6 thé duoc téng
hop tir hop chét gbc ma chira gbc bazo hoic gbc axit theo cac phuong phap héa hoc thong thudng.
Néi'chung, cac mudi nay c6 thé duoc diéu ché bang cach cho phén tmg véi cac dang axit hodc cic
dang bazo cta cac hgp chét nay véi lugng ty lugng cua bazo hodc axit thich hop trong nuéc hode
trong dung méi hitu co, hodc trong hdn hop gdm ca hai hop chét nay; n6i chung, moi trudng khong
chtta nudc nhu ete, etyl axetat, rugu (vi du, metanol, etanol, iso-propanol, hodc butanol) hodc
axetonitril (MeCN) dugc uu tién. Danh muc cac mudi thich hop duge tim thdy trong tai lidu:
Remington's Pharmaceutical Sciences, 17 Ed., (Mack Publishing Company, Easton, 1985), p.
1418, Berge et al., J. Pharm. Sci., 1977, 66(1), 1-19, va trong tai li¢u: Stahl ez al., Handbook of
Pharmaceutical Salts: Properties, Selection, and Use, (Wiley, 2002).

Céc chit viét tét sau c6 thé duoc sir dung trong ban md ta ndy: AcOH (axit axetic); Ac20
(axetic anhydrit); aq. (dung dich nuéc); atm. (ap sut khi quyén); Boc (¢-butoxycarbonyl); BOP
((benzotriazol-1-yloxy)tris(dimetylamino)phosphoni  hexaflophosphat);  br (rong); Cbz
(carboxybenzyl); calc. (theo tinh todn); d (vach do6i); dd (hai vach d6i); DBU (1,8-diazabi-
xyclo[5.4.0]undec-7-en); DCM (diclometan); DIAD (V,N'-diisopropyl azidodicarboxylat); DIEA
(N,N-diisopropyletylamin); DIPEA (N,N-diisopropyletylamin); DIBAL (diisobutylnh6m hydrua);
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DMF (N, N-dimetylformamit); Et (etyl); EtOAc (etyl axetat); FCC (sic ky cdt cuc nhanh); g (gam);
h (gid); HATU (N,N,N',N'-tetrametyl-O-(7-azabenzotriazol-1-yl)uroni hexaflophosphat); HCl
(axit clohydric); séc ky 1ong cao 4p (sic ky long cao ap); Hz (hertz); J (hing sb lién hop); LCMS
(phép do sic ky long—phd khéi); LDA (lithi diisopropylamit); m (da vach); M (mol); mCPBA (axit
3-cloperoxybenzoic); MS (phd khdi); Me (metyl); MeCN (axetonitril); MeOH (metanol); mg
(miligam); min. (phut); ml (mililit); mmol (milimol); N (dwong lugng); nM (nanomol); NMP (N-
metylpyrolidinon); NMR (cong hudng tir hat nhan phd); OTS (triflometansulfonat); Ph (phenyl);
pM (picomol); sic ky 16ng cao &p pha dao (RP-HPLC) (phwong phép séc ky 1ong cao 4p dao pha);
s (vach don); t (vach ba hodc béc ba); TBS (tert-butyldimetylsilyl); tert (bac ba); tt (ba vach ba);
TFA (axit trifloaxetic); THF (tetrahydrofuran); ug (microgam); pl (microlit); pM (micromol); %

trong lugng (phén trim trong lwong).

Quy trinh tdng hop

Céc hop chét theo sang ché, k& ca cac mudi ciia chiing, c6 thé dugc diéu ché bang cach 4p
dung céc k§ thuat tdng hop hitu co da biét va co thé dugc tdng hop theo quy trinh tdng hop kha
thi bat ky trong sé nhiéu quy trinh.

Céc phén (g diéu ché cac hop chit theo sang ché c6 thé dugc thyuc hién trong céc dung
mdi thich hop ma c6 thé d& dang dugc chon bai ngudi c6 hiéu biét trung binh trong linh vuc tong
hop hitu co. Cac dung mdi thich hop c6 thé hau nhu khéng c6 hoat tinh phan tmg véi céc nguyén
liéu ban dau (c4c chét phan tng), c4c chit trung gian, hodic cac san phdm & nhiét d6 thuc hién phan
tmg, vi dy, nhiét 4 ndm trong khoang tir nhiét d6 déng bang ciia dung moi dén nhiét do sdi cta
dung méi. Mot phan tmg nhét dinh c6 thé dwgc thuc hién trong mét dung mdi hogc hdn hop gdm
nhidu dung méi. Tuy theo budc phan tmg cu thé, cac dung méi thich hop d6i voi bude phan ting
cu thé ¢6 thé dwoc chon bdi ngudi c6 hiéu biét trung binh trong linh vuc k§ thuat nay.

Viéc diéu ché céc hop chét theo sang ché c6 thé bao gdm bao vé va khir bao vé d6i voi cac
nhém khac nhau héa chit. Nhu ciu vé viéc bao vé va khir bao vé, va chon loc céc nhém bao vé
thich hop, c6 thé d& dang dwoc xé4c dinh bdi nguoi c6 hiéu biét trung binh trong linh vuc k§ thuat
nay. Hoa hoc v& cac nhém bao vé c6 thé dugce thiy, vi du, trong tai liéu: P. G. M. Wuts and T. W.
Greene, Protective Groups in Organic Syntheses, 4% Ed., Wiley & Sons, Inc., New York (2006),
ma dugc dua hoan toan vao day bing cach vién din

Céc hop chét theo sang ché c6 thé dugc didu ché nhu dugc thé hién trén So dd I. Chét
trung gian (i), khi X! 1a halo, c¢6 thé duoc lién hop véi (ii), khi M 1a axit boronic, este boronic,
hogic kim loai dugc thé mot cach thich hgp nhu Sn(Bu)s hodc Zn, trong cac didu kién Suzuki chudn

hodic céc didu kién Stille chudn (vi du, v6i sy c6 mit cla chit xtc tic paladi(0), nhu
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tetrakis(triphenylphosphin)paladi(0) va bazo (vi du, bicacbonat bazo hodc cacbonat bazo) hodc
cac didu kién Negishi chudn (vi du, véi sw c6 mit chia chdt xtc tic paladi(0), nhu
tetrakis(triphenylphosphin)paladi(0), dé tao ra chat dAn xuét d& dugc bao vé (iii) nhom bao vé (vi
du, P 14 tosyl hodc SEM) co thé duoc loai ra trong céc didu kién chuén (vi du, NaOH d6i véi khir
bao vé tosyl va TFA dbi vé6i khir bao vé SEM) dé tao ra cac hop chit theo sang ché.

Theo céch khac, nhém X! halo bao gdm (i) c6 thé duoc chuyén hoéa thanh kim loai dugc
thé thich hop (iv) (vi du, M 1a B(OH)2, Sn(Bu)s, hodc Zn) va sau d6 duoc lién hop v6i di vong
halogenua (v) (X! 14 halo) trong cac diéu kién Suzuki chuin hoge c4c diéu kién Stille chuan (vi
du, v6i sy c6 mit cta chét xdc tac paladi(0), nhu tetrakis(triphenylphosphin)paladi(0) va bazo (vi
du, bicacbonat bazo hodc cacbonat bazo) hodc cac diéu kién Negishi chudn (vi du, véi sy c6 mat
ctia chit xtic tic paladi(0), nhu tetrakis(triphenylphosphin)paladi(0), d& tao ra chét dan xuét dugc

bao vé (iii) ma c6 thé khir bao vé 8 tao ra cac hop chét theo sang ché.

SoddI

didu kién ngiu

hop theo Suzuki
3 op u
R R hoic Stille hotic
N R5  Negishi

khir bao vé

Cong thtrc I
diéu kién nglu .
hop theo Suzuki
R® R4 hodc Stille hogic
! Negishi
.N RS
X
2 X1
R _j\Y R6
R M .
(iv) _N
R7

0 @

Céc hop chét theo sang ché ¢6 thé duge didu ché nhu duoc thé hién trén So d6 II. Nitro-
phenol (i) c6 thé duogc halogen héa vdi cac chét phan tmg thich hop, nhw N-closucxinimit, N-
bromosucxinimit, Br> hodc N-iodosucxinimit dé tao ra halogenua, trong d6 X!=Cl, BrhodcI, va
tiép theo 1a khir nhém nitro trong céc didu kién chuén (vi du, Fe hoic Zn) c6 thé tao ra chit trung
gian amino c6 cong thirc (ii). Alkyl hoa hop cht c6 cong thic (ii) bing X*C(=0)C(R'R?)-Br (iii),
khi X2 13 C 14 alkoxy nhu etoxy, bang cach &p dung céc didu kién alkyl héa chudn c6 thé tao ra ete

ma c6 thé dong vong tai chd hogc khi 1am nong dé tao ra chat dan xuat hai vong c6 cong thirc (iv).
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Theo céch khac, viéc axyl héa amin c6 cdng thirc (i) bing BrC=OCR!R?-Br ¢ cong thuc (iii)
trong cac diéu kién axyl héa chudn c6 thé tao ra amit ma c6 thé dong vong tai chd hogc khi lam
néng dé tao ra chét din xudt hai vong c6 cong thirc (iv). Sau bude N-alkyl héa tiy ¥ dé dua R?
vao, cac hop chét c6 cong thic (iv) ¢6 th duoc 1ién hop véi céc chét trung gian (v), khi M 1a axit
boronic, este boronic, hoac kim loai dugc thé mét cach thich hop nhu Sn(Bu)s hodc Zn, trong céc
didu kién Suzuki chuin hoic cac didu kién Stille chudn nhu trén dé tao ra chit dan xuét da duoc
bao vé c6 cdng thirc (vi). Theo cach khac, viéc dua R3 vao thdng qua viéc alkyl hoa c6 thé duoc
thuc hién sau khi tao ra chit din xuft c6 cong thirc (vi). Vi du, pyridon c6 cong thirc (vi) c6 thé
duoc alkyl héa bang céch cho phan tmg véi R3-X!, khi X' = halo (Br, Cl, hodc I), va bazo, nhu
trietylamin, NaH hosc NaCO3, va tiép d6 khir bao vé trong cac didu kién chuin (vi dy, NaOH dbi
véi viée khir bao vé tosyl va TFA dbi véi viée khir bao vé SEM) dé tao ra cac hop chét theo séng
ché c6 cong thire (vii).

Mot cach tuy y, viéc khir carbonyl c6 cong thirc (iv) béng tac nhan khir, nhu boran, tiép
theo 14 alkyl hoa biang R3-X! va bazo c6 thé tao ra cac hop chét theo sang ché ¢ cong thirc (ix).
Céc hop chét nay c6 thé duogc lién hop v6i hop chét c6 cong thire (v) trong céc didu kién Suzuki
chuén hoic cac diéu kién Stille chudn d8 tao ra chit din xuét da dugc bao vé ma c6 thé &uqc khir

bao vé tiép trong cac di€u kién chuén d€ tao ra cac hgp chat theo sdng ché c6 cong thire (viii).

So dd 11
4 4
R* T 5 4T 5
O.N RS 1. Halogen héa HoN R R
HO re 2. Khirnitro HO R R®
0] X g
(i)
R® R* Ikyl héa (
| s D3yl 1.A 6a (thy
N R 2. Alkyl héa; R*-X y): R®-X!
Rz\Ji 2. Ngu hop
1

Suzuki hodc Stille

RV~
1. Ngiu hop (ix) )
Suzuki ho¥c Stille Egéu hﬁ_illﬁ Suzuki
2. Khit béo vé oo Stille
RS R4
|
O~_N RS
1. Alkyl héa (tiy
Khit R? o Re VX R3-X!
R1 ~

- 2. Khir bio vé

/

Iz

wiy © v
Céc hop chét theo sang ché c6 thé duoc tao ra nhu dugc thé hién trén So dd III. Hop chét

(viii)
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nitro ¢4 cong thuc (i) c6 thé duge halogen hoéa véi cac chét phan tmg thich hop, nhu M-
closucxinimit, N-bromosucxinimit hoic Br; hodc N-iodosucxinimit dé tao ra halogenua trong d6
X! = Cl, Br ho#ic I. Phan tmg cta nitro-halogenua (i) véi este (iii), nhu RO2CCR'R*-Y! (trong d6
R 13 C14 alkyl va Y! 1a OH hodic NR'%), c6 thé tao ra chit din xuét trung gian chia nitro ma sau
khi khtt nhém nitro trong céc diéu kién chudn (vi dy, Fe hodc Zn) c6 thé tao ra amin twong tmg ma
tiép d6 c6 thé déng vong tai chd hodc sau khi lam nong dé tao ra chit dan xuat hai vong c6 cong
thirc (iv). Chét trung gian c6 cong thic (iv) c6 th8 dwoc 1ién hop v6i hop chét ¢ cong thirc (v),
trong d6 M 1a axit boronic, este boronic hodc kim loai dugc thé mot cach thich hop nhu Sn(Bu)s
hoiic Zn, trong c4c didu kién Suzuki chudn hoic c4c didu kién Stille chuén dé tao ra chét dan xuat
dugc bao vé ¢ cong thirc (vi). Pyridon c6 cong thire (vi) c6 thé duoc alkyl hoa bang cach cho
phan tmg véi R3-X!, trong d6 X! = Br, Cl, hodc I va bazo, nhu trietylamin, NaH hozc Na;CO:s.
Tiép @6, viéc khir bao vé c6 thé duogc thye hién trong céc didu kién chuin @8 tao ra cac hop chét
theo sang ché c6 cong thirc (vii).

Mot cach tiy ¥, hop chit c6 cong thirc (iv) trude hét c6 thé duoc alkyl hoa v6i R*-X1, sau
d6 dwoc lién hop voi hop chét c6 cong thirc (v), trong céc didu kién Suzuki chudn hodc cac diéu
kién Stille chuén dé tao ra chit din xuit d3 dugc bao vé c6 cong thirc (vi). Tiép d6, viéc khir bao
vé ¢6 thé duoc thuc hién trong cac diéu kién chuén dé tao ra cac hop chét theo sang ché c6 cong
thirc (vii). Viéc khir carbonyl cé cong thirc (vii) bing tac nhan khir, nhu boran, c6 thé tao ra céc

hop chét theo séang ché c6 cong thirc (viii).

So d6 111
R4 R4 R4
5 5
O,N RS Halogen héa ON R R
I I F R® R®
6
o X X
(ii) 1. Alkyl héa (tuy
y): R*-X!
2. Ngau hop
Suzuki hoic Stille
R® R4

R5

O<_N
1. Alkyl héa (tiy ZI
Khir RE7~y Ré Y:R-X! R~y
R’ = R?
N, 2.Khir bio vé
R7” R7”
wiy © (i)

Céc chét trung gian dé tao ra cac hop chit theo sang ché c6 thé dugc diéu ché nhu duoc
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thé hién trén So dd IV. Thiophenol c6 cong thirc (i) ¢6 thé dugce alkyl héa bing R*X! (trong d6
X! = Br, CI, hoic I) va bazo, nhu trietylamin, NaH hogc Na,COs) dé tao ra thioete ma cé thé duogc
oxy hoa bing chét phéan mg thich hgp, nhu mCPBA hodc H20; hogc dioxiran, dé tao ra sulfoxit
ma c6 thé duoc oxy hoa tiép bang chét oxy héa, nhu mCPBA hoidc H>0; hojc dioxiran, dé tao ra
sulfon ¢6 cong thirc (ii). Sulfon c6 cong thirc (ii) c6 thé duoc nitrat hoa trong cac diéu kién chuén
(vi dy, HNOs3 c6 hodc khong c6 Fe hodc H2SO4 chét xiic tac) dé tao ra nitro-phenol c6 cong thire
(iii). C4c hop chit theo séng ché ¢6 th duge tdng hop tir cac chit trung gian c6 cong thirc (iii)
bang cach 4p dung cac phuong phép da dugc boc 1 trén So do I
So d6 IV
R4 R4

R4
gy 1 Alkylhoa bing R*X! /@302'?”4 Nitrat héa O2N :©:30sz4
HO HO R® HO R®

R6 2. Oxy héa :
(i) (i) (iii)
Céc hop chit theo sang ché c6 thé duoc didu ché nhu dugc thé hién trén So dd V.

Xyanophenol c¢6 cong thire (1) c6 thé dwoc khir bing c4c chét phan tng thich hop (vi du, LiBHq
hodc boran) dé tao ra cac amin c6 cong thue (i) ma c6 thé dugc axyl héa, aryl héa hogc alkyl hoa
trong cac didu kién chudn. Theo céch khéc, xyanophenol c6 cong thirc (i) c6 thé duoc khir thinh
aldehyt c6 cong thirc (v) bing tac nhan khir, nhu DIBAL, va sau 6 dugc amin héa khir trong céc
didu kién chudn (vi dy, NaCNBHs, HNRR, trong 6 mdi nhém R doc 1ap 1a Ci.¢ alkyl, -C(=O)(Ci-
6 alkyl), xycloalkyl, heteroxycloalkyl, aryl, heteroaryl, hodc céc chit din xult da dugc thé cia
chung chéng han, va céc chét twong tw) & tao ra chét din xuét amino c6 cong thic (iii). Aldehyt
¢ cdng thuce (v) cling ¢ thé duogc alkyl hoa trong cac didu kién chuén (vi du, chét phan tmg
Grignard c6 cbng thirc R-MgX! (X! =halo)) @ tao ra rugu c6 cong thirc (vi) ma co thé duoc
chuyén héa thanh nhém roi chuyén, nhu mesylat, va duge thé bang amin, HNRR, d8 tao ra chét
dAn xudt c6 cong thire (iii). Ngoai ra, xyanophenol c6 cong thirc (i) c6 thé duoc thity phan thanh
axit carboxylic ctia n6 ¢6 cdng thirc (iv) va sau dé duoc li€n hop v6i amin, HNRR, bing cach sir
dung céc tac nhén lién hgp amit chudn (vi du, HBTU, HATU hoic EDC) d& tao ra amit cé cong
thire (vii). Cac hop chét theo séng ché c6 thé dugc tdng hop tir cac chit din xuét nitrophenol c6

cong thirc (i dén vii) nay bing cach 4p dung cac phuong phép da dugc boc 10 trén So o 1I.
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Sodd VvV
1. Axyl héa
R4 R4 hogc alkyl hoa RY R
OZN: t :CN Khir %N NH, hozc aryl héa i O,N NRR
HO R6 HO™ ™ "RS HO™ 2 “Ré
0] (ii) (iii)
Amin héa khir;
o N Kni 1. MsCl
Thiy phan \ HNRR 2. HNRR
R4 R4 R* R
O,N CO,H  Oxyhéa  ON CHO Alkyl héa O,N
- . OH
HO R6 HO RE HO R6
(iv) v) (vi)
Tao amit

O,N j@[CONRR
HO R6
(vii)

Cac hop chét theo séng ché ¢6 thé dugc didu ché nhu dugc thé hién trén So dd VI. Chat
dAn xuét halogenua c6 cong thirc (i) c6 thé dugc lién hop véi M-R5, trong d6 M 1a axit boronic,
este boronic hogc kim loai dugc thé mot cach thich hop Sn(Bu)s hodc Zn- R’ trong cac didu kién
Suzuki chun ho#c céc diéu kién Stille chuln dé tao ra chit din xuét c6 cong thic (ii). M-R ciing
¢6 thé 13 amin chira di vong (trong 6 M 1a H va gén vio nguyén tir nito ctia amin cta di vong R®)
va lién hop v4i nhom halogenua ctia hop chét c6 cong thirc (i) dwoc thuc hién bang cdch 1am néng
bang bazo hoic trong céc diéu kién Buchwald/Hartwig (vi du, v6i sy c6 mit cua chét xtc tac
paladi(0), nhu tetrakis(triphenylphosphin)paladi(0) va bazo (vi dy, bazo alkoxit)) d8 tao ra chit
dan xuét c6 cong thire (ii). Cac hop chit theo sang ché c6 thé dugc tdng hop tir (ii) béng céach ap
dung céc phuong phap da dugc boc 10 trén So dd II.

So dd VI

Pidu kién ngiu hop theo
Suzuki hozc Heck hodc
Stille ho#c Negishi hodc 4
R4 . R
Buchwald/Hartwig 5
RS M-RS HO RS
@ (if)

Céc chét trung gian d& bao ché cac hop chét theo sang ché c6 thé dwoc tao ra nhu dugce thé

hién trén So dd VII. Chit din xuét pyridyl c6 cong thirc (i) c6 thé dugc cho phan tmg vdi 1,1-
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dimetoxy-N, N-dimetylmetanamin d8 tao ra olefin c6 cong thirc (ii). Viéc khir nhém nitro trong céc
didu kién chuin (vi du, Fe hodc Zn) tao ra hop chit amino ma c6 thé déng vong tai chd hosc khi
]am néng dé tao ra chit din xuét hai vong c6 cong thire (iii). Nhém amino cua hgp chit c¢6 cong
thire (iii) c6 thé dugc bao vé bing nhém thich hop bao vé P, khi theo vi dy P 14 tosyl hodc SEM,
trong cac diéu kién chuén (vi dy, tosyl-Cl hosic SEM-CI) & tao ra di vong da duoc bao vé c6 cong
thirc (iv). Axit thily phan ete va alkyl hoa amit bang R7-X' trong céc diéu kién chuan (trong d6
X! = halo) va bazo, nhu trietylamin, NaH hodc Na2COs) ¢6 thé tao ra pyridon (v). Viéc chuyén
hoéa bromua c6 cdng thirc (v) thanh kim loai (vi du, M 1a B(OR)2, SnR3, Zn) trong cac diéu kién
chudn c6 thé tao ra cac chit trung gian ¢ cong thirc (vi). Céc hop chit theo sang ché c6 thé dugc
tdng hop tir hop chét c6 cong thirc (vi) bang cach ap dung cac phuong phap da dugc bdc 16 trén
So dd I dén I1I. (xem ca cong bd don québc té s6 WO 2013/097601, p. 92),

So dd VII
SN
Br NO NH
Br\f\iNoz MeO*OMe | AN 2 Khi nitro Br I A
o _ .
N/ O/ Bazo N O/ N/ O/
0) (ii) i
Bao vé
- N Thé nguyén tit H bing N— L Axit N
M | N nguyén tif kim loai Br | A P B Br | N P
N" "0 N“0 2. R7-X' NZ o~
y R (i)

(vi) v)

Céc chét trung gian dé didu ché cac hop chét theo sang ché c6 thé dugc tao ra nhu duge
th& hién trén So dd VIIL. Chat din xuét pyridyl c6 cong thirc (i) ¢6 thé dugc alkyl héa bing R7-X!
trong cac didu kién chuén (trong 6 X! = Br, Cl, hodc I) va bazo, nhu trietylamin, NaH hodc
NayCO3) dé tao ra pyridon c6 cong thirc (ii). Viéc khir nitro ciia hop chét c6 cong thirc (ii) trong
cac didu kién chuén (vi dy, Fe hoic Zn) c6 thé tao ra hop chit amino ma khi phan tmg v6i amyl
nitrit ¢6 thé déng vong tai chd hogic khi 1am néng dé tao ra chét din xuét hai vong ¢6 cong thirc
(iv). Di vong amin c6 cong thirc (iv) ¢ thé duoc bao vé bing nhém thich hop bao vé trong céc
didu kién chuin (vi dy, tosyl-Cl hoic SEM-CI) d& tao ra hop chét di vong da dugc bao vé c6 cong
thirc (v). Viéc chuyén héa bromua c6 cong thuc (v) thanh kim loai M (vi dy, M 12 B(OR),, SnRs,
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Zn) trong céc diéu kién chudn c6 thé tao ra céc chét trung gian cé cong thirc (vi). Cac hop chét
theo sang ché c6 thé duoc tbng hop tir chét trung gian ¢ cong thirc (vi) bing c4ch 4p dung cac
phuong phép da duoc boc 19 trén So dd I-III. (xem ca tai lidu:, WO 2013/097601, p. 92).

So db VIII
Br - NO, R7-X Br N0, Khir nitro Br - NH2
I — > | > I
N OH Bazo N (0] N @]

(i) (ii) R (iy R’
Amy! nitrit
—N

N -p Thé nguyén tir H bing
nguyén tir kim loai

Bao vé

(vi) R7 V) R

Déi véi quy trinh tdng hop céc hop chit cu thé, cac so dd chung néu trén c6 thé duoc cai
bién. Vi du, céc san phém hoic céc chit trung gian c6 thé duoc cai bién dé dua vao cac nhém chirc
cu thé vao. Theo céach khéc, cic phén tir thé c6 thé dwoc cai bién & budce bat ky clia toan bd quy
trinh tdng hop theo cic phwong phap ngudi co hiéu biét trung binh trong linh vuc k¥ thuat nay da
biét, vi du, nhu d& dugc bdc 10 boi Larock, Comprehensive Organic Transformations: A Guide to
Functional Group Preparations (Wiley, 1999); va Katritzky et al. (Ed.), Comprehensive Organic
Functional Group Transformations (Pergamon Press 1996).

Céc nguyén liéu ban dau, cic chit phan tmg va cic chit trung gian ma quy trinh tdng hop
chiing khong dugc bdc 10 trong ban md ta nay déu c6 ban trén thi truong, da biét theo tai liéu
chuyén nganh, hoic c6 thé duoc didu ché theo cac phwong phap ma ngudi ¢ hidu biét trung binh
trong linh vyc k¥ thuat nay da biét.

Ngudi ¢6 hiéu biét trung binh trong linh vyc ky thuat nay hiéu dugc ring cac quy trinh
duoc boc 16 khong phai 13 cach duy nhét & c6 thé tdng hop duoc cac hop chit theo séng ché va
rang mot loat cac phan tng tbng hop hitu co ¢6 sén c6 tiém ning duoc 4p dung trong quy trinh
tdng hop cac hop chit theo sang ché. Ngudi c6 hidu biét trung binh trong linh vyc k§ thuét nay
biét cach chon va &p dung cac chu trinh tbng hop thich hgp. C4c phwong phép thich hop tbng hop
céc nguyén liéu ban dau, cic cht trung gian va cc san phim c6 thé dugc x4c dinh bing cach tham
khao tai liéu k¥ thuét, bao gdm c4c ngudn tham khao nhu: Advances in Heterocyclic Chemistry,

Vols. 1-107 (Elsevier, 1963-2012); Journal of Heterocyclic Chemistry Vols. 1-49 (Journal of
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Heterocyclic Chemistry, 1964-2012); Carreira, et al. (Ed.) Science of Synthesis, Vols. 1-48 (2001-
2010) va Knowledge Updates KU2010/1-4; 2011/1-4; 2012/1-2 (Thieme, 2001-2012); Katritzky,
et al. (Ed.) Comprehensive Organic Functional Group Transformations, (Pergamon Press, 1996);
Katritzky et al. (Ed.); Comprehensive Organic Functional Group Transformations II (Elsevier,
2nd Edition, 2004); Katritzky et al. (Ed.), Comprehensive Heterocyclic Chemistry (Pergamon
Press, 1984); Katritzky et al., Comprehensive Heterocyclic Chemistry II, (Pergamon Press, 1996);
Smith et al., March's Advanced Organic Chemistry: Reactions, Mechanisms, and Structure, 6™

Ed. (Wiley, 2007); Trost et al. (Ed.), Comprehensive Organic Synthesis (Pergamon Press, 1991).

Phuong phéap st dung

Céc hop chét theo sang ché 1a cac chét trc ché protein BET, va do d6 c¢6 thé dugc ding dé
didu tri cac bénh va céc rdi loan bénh 1y lién quan dén hoat tinh ctia cac protein BET. Dbi véi céc
umg dung duoc bdc 10 trong ban mo ta nay, hop chit bat ky trong sb cac hop chét theo séng ché,
k& ca phuong 4n bét ky trong sb cac phwong 4n ciia ching, c6 thé dugc sir dung.

Céc hop chét theo sang ché c6 thé vc ché mot hodc nhidu protein BET 1a BRD2, BRD3,
BRD4, va BRD-t. Theo mét sb phwong 4n, céc hop chét theo sang ché trc ché mét cach chon loc
mot hodic nhidu protein BET so véi s6 con lai. Thuat ngit "mdt cach chon loc" ¢6 nghia 1a hgp chét
nay lién két v6i hodic e ché protein BET 14n luot v6i ai luc hodc hidu luc cao hon so v6i tham
chiéu, nhu protein BET khac. Vi dy, cac hop chit c6 thé c6 tinh chon loc dbi véi BRD2 hon dbi
véi BRD3, BRD4 va BRD-t, chon loc d6i v6i BRD3 hon di véi BRD2, BRD4 va BRD-t, chon
loc d6i v6i BRD4 hon dbi véi BRD2, BRD3 va BRD-t, hogc chon loc ddi v6i BRD-t hon dbi véi
BRD2, BRD3 va BRD4. Theo mt s& phuong 4n, cac hop chét trc ché hai hogic nhiéu protein BET,
hodc tt ca céc protein BET. N6i chung, murc d9 chon loc ¢6 thé glp it nhat khoang 5 14n, it nhét
khoang 10 14n, it nhét khoang 20 13n, it nht khoang 50 14n, it nhét khoang 100 14n, it nht khoang
200 14n, it nhit khoang 500 14n hoic it nhét khoang 1000 lan.

Do d6, cac hop chét theo sang ché 13 hitu ich dé didu tri cac rdi loan gian tiép do protein
BET g4y ra. Thuét ngit "gién tiép do BET gay ra" dugc dung d& chi bénh hoic tinh trang bénh ly
bét k¥, trong d6 mdt hogic nhiu protein BET, nhy BRD2, BRD3, BRD4 va/hoic BRD-t, hogc thé
d6t bién ctia ching, c6 vai trd, hodc khi bénh hodc tinh trang nay lién quan dén sy biéu hién hozc
hoat tinh ctia mot hodc nhiéu protein BET. Do d9, c4c hop chét theo sang ché c6 thé duoc ding aé
didu tri hodc 1am gidm mirc 6 ning cua cac bénh va tinh trang bénh ly khi biét ring cac protein
BET, nhu BRD2, BRD3, BRD4, va/hodc BRD-t, hodc thé dot bién cua chiing, c6 vai trd.

Bénh hoic tinh trang bénh ly cé thé diu tri duoc bang cach st dung cac hop chét theo sang
ché bao gdm, nhung khong chi giéi han &, bénh ung thu va cic rdi loan ting sinh khic, bénh ty
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midn dich, cic bénh man tinh viém, cic bénh viém cép tinh, hién twong nhiém tring, va nhiém
virut. C4c bénh c6 thé didu tri duoc bing cach ding cho cé thé (vi du, bénh nhén) ¢6 nhu ciu didu
tri lvgng hitu hi¢u dé didu tri bénh hodc lidu cta hop chét theo sang ché, hozic phuwong 4n bét ky
trong sb cac phuong 4n clia chiing, hodc duge phim ciia ching. Ban mb ta ndy con dé xuét hop
chét theo séng ché, hodc phwong 4n bét k¥ trong s cac phuong 4n clia chiing, hodc dugc phim
cta ching, & dung trong viéc didu tri bénh hodc rdi loan gian tiép do BET gay ra. Sang ché con
d2 xuét viéc sir dung hop chit theo sang ché, hoic phuong 4n bét ky trong s cac phuong 4n clia
chiing, hodic duge phim ciia chiing, dé bao ché thudc nhim diéu tri bénh hogc rdi loan gién tiép do
BET géy ra.

Céc bénh ma c6 thé duogc diéu tri bing céc hop chét theo séng ché bao gém cac bénh ung
the. C4c bénh ung thu c6 thé bao gdm, nhung khong chi giéi han &, bénh ung thu tuyén thuong
than, bénh ung thu biéu md t& bao viém tuyén nang, u thén kinh thinh gic, u héc t6 dinh nét rudi
son, nét 16n tir cac t& bao day tao thanh trong da khong nbi véi biéu bi, bénh bach ciu t& bao wa
eosin cép tinh, bénh bach clu erythroit cAp tinh, bénh bach cau lympho bao cép tinh, bénh bach
cAu nguyén bao nhén khong 16 c4p tinh, bénh bach cdu don nhén to cAp tinh, bénh bach ciu tién
tly bao cip tinh, bénh ung thu tuyén, bénh ung thu biéu mo6 nang dang tuyén, u tuyén, u moc ring
dang u tuyén, bénh ung thu bidu mé tuyén té bao biéu mé co vay, khéi u tan tao & md chira mé,
bénh ung thu biéu md vo thuong than, bénh bach cAu/u bach huyét té bao T & nguoi 16m, t& bao
bénh bach ciu NK x4m chiém, u bach huyét lién quan dén bénh AIDS, sacOm co van phé nang,
sacOm phin mém phé nang, u xo nguyén bao tao men, u bach huyét & bao 16n tu ghép, tu ghép
bénh ung thu tuyén giap, u bach huyét t& bao T nguyén bao mién dich mach, buéu mé& co mach,
sacoém mach, u t& bao hinh sao, u thé dang que sinh quai thai khong dién hinh, bénh bach ciu té
bao lympho man tinh & té bao B, bénh bach cu tién té bao lympho & té bao B, u bach huyét t& bao
B, bénh ung thu té bao d4y, bénh ung thu tuyén mat, bénh ung thu bang quang, u nguyén bao,
bénh ung thu xuong, u Brenner, u Brown, u bach huyét Burkitt, bénh ung thu v, bénh ung thu
nfo, bénh ung thu biéu mo, bénh ung thu biéu mo tai chd, carcinosacom, u sun, u xuong ring,
sacom dang tly, u sun, u sun, b§nh ung thu bidu md nhau thai, u nhu dém réi mang mach, sacom
té bao sang cua thén, u so hdu, u bach huyét té bao T & da, bénh ung thu cb tir cung, bénh ung thu
két trang, bénh Degos, u t& bao tron nho tao soi dinh, u bach huyét té bao B 16n lan téa, u biu mé
thin kinh loan san phéi, u loan phat t& bao mam, bénh ung thw biéu md bao thai, khdi u tan tao &
tuyén ndi tiét, u xoang ndi phoi bi, u bach huyét té bao T két hop bénh rudt, bénh ung thu thuc
quan, thai trong thai, u xo, sacom soi, u bach huyét nang, bénh ung thu tuyén giap c6 nang, u hach
thin kinh, bénh ung thu da day-rudt, u té bao mim, bénh ung thu biéu md nhau thai trong thoi ky

thai nghén, u nguyén bao soi t& bao khong 10, u t€ bao khong 16 clia xuong, u md dém, u nguyén
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bao dém da hinh, u than kinh dém, u than kinh dém lan toa & ndo, u té bao alpha tiu dao tuy, u
tuyén sinh duc, khéi u budng trimg, u nam-nit héa, bénh ung thu tii mét, bénh ung thu da day,
bénh bach cu té bao 16ng téc, u mach mau néo, bénh ung thu du va cb, u té bao quanh mao mach,
khéi u 4c tinh huyét hoc, u nguyén bao gan, u bach huyét t& bao T ving gan lach, u bach huyét
Hodgkin, u bach huyét khong thuéc dang Hodgkin, bénh ung thur bidu mo tidu thuy xam 14n, bénh
ung thur rut, bénh ung thy thén, bénh ung thu thanh quéan, nbt rudi 4c tinh, bénh ung thu biéu md
dudng gitta gy tir vong, bénh bach cdu, u gian bao, sacom md, bénh ung thur phdi, u mach bach
huyét gi6i han, sacom mach lympho, u lympho bidu md, u bach huyét, bénh bach ciu té bao
lympho cip tinh, bénh bach cAu sinh tiy xuong c4p tinh, bénh bach cau t bao lympho man tinh,
bénh ung thu gan, bénh ung thu phdi té bao nho, bénh ung thw phéi khong phai t€ bao nho, mach
nha u bach huyé't,' u mo bao soi 4c tinh, u vo thin kinh ngoai bién 4c tinh, u triti 4c tinh, u bach
huyét té bao 16p bao, t& bao B cta u bach huyét ving mép, bénh bach chu dudng bao, u té bao
mAam trung thit, bénh ung thu biéu mo thé tiy & v, bénh ung thu tuyén giap thé tly, u nguyén bao
tay, u héc t§, u mang ndo, bénh ung thu té bao merkel, u trung biéu mé, bénh ung thu biéu mé di
cin & dudng tiét niéu, u Mullerian hdn hop, khdi u nhay, da u tay, khéi u tin tao & md co, bénh u
sti dang nim, sacém m& mang nhdy, u niém, sacom niém, bénh ung thu miii hau bidu mo, u té
bao bao Schwann, u nguyén bao than kinh, u xo thin kinh, u than kinh, u hic t§ cuc nho, bénh ung
thw mét, u té bao hinh sao {t nhanh, u té bao thin kinh dém it gai, u té bao hat, u mang no vé thin
kinh thi giac, u than kinh thi gi4c, bénh ung thu miéng, sacom xuong, bénh ung thu budng tring,
u Pancoast, bénh ung thu tuyén nhu gidp, u cén hach, u nguyén bao tuyén ting, u té bao tuyén
ting, u tuyén yén, u tuyén & tuyén yén, u ciia tuyén yén, u trong bdo, u nguyén bao nudi, u bach
huyét nguyén bao lympho T tién chét, u bach huyét nguyén phat & hé than kinh trung wong, u bach
huyét tran dich nguyén phét, bénh ung thu mang bung nguyén phét, bénh ung thu tuyén tién liét,
bénh ung thu tuy, bénh ung thu cb hong, u gia nhiy phiic mac, bénh ung thu biéu md té bao than,
bénh ung thu biéu mo thé tily & than, u nguyén bao vdng mac, u cac md co vén, sacom co vén,
bién nap Richter, bénh ung thu tryc trang, sacdm, u bao s¢i xo thin kinh, u tinh hoan, u t& bao
Sertoli, u @ém tuyén sinh duc, bénh ung thu biéu mo t& bao nhin, bénh ung thu da, céc khéi u té
bao tron xanh nho, bénh ung thu bidu mo té bao nhod, sacdm md mém, u san sinh somatostatin,
mun c6c dang ung thu & nguoi quét bd héng, u cot sbng, u bach huyét ving mép ctia lach, bénh
ung thu biéu md & t& bao bidu mo co vay, sacdm hoat dich, bénh Sezary, bénh ung thu rudt non,
bénh ung thu biéu mé c6 vay, bénh ung thu da day, u bach huyét té bao T, bénh ung thu tinh hoan,
u t& bao 4o budng tring, bénh ung thu tuyén giap, bénh ung thu té bao chuyén tiép, bénh ung thu
c¢b hong, bénh ung thu 6ng niéu rdn, bénh ung thu nidu-sinh dyuc, bénh ung thu biéu mé & dudng

tiét nidu, u hic t mang bd dao, bénh ung thu tit cung, bénh ung thu biéu mé mun com, u thin kinh
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dém chu trinh thi gidc, bénh ung thu 4m hd, bénh ung thu &m dao, chimg dai globulin huyét thanh
Waldenstrom, u Warthin, va u Wilms. Theo mdt s6 phwong 4n, bénh ung thu c6 thé 1 bénh ung
thu tuyén, bénh bach ciu/u bach huyét t& bao T & ngudi 16n, bénh ung thu bang quang, u nguyén
bao, bénh ung thu xwong, bénh ung thu vi, bénh ung thu ndo, bénh ung thu biéu mé, sacom dang
tuy, bénh ung thu c¢d tir cung, bénh ung thu két trang, bénh ung thu thuc quan, bénh ung thu da
day-rudt, u nguyén bao dém da hinh, u than kinh dém, bénh ung thu ti mat, bénh ung thu da day,
bénh ung thu ddu va b, u bach huyét Hodgkin, u bach huyét khong thudc dang Hodgkin, bénh
ung thu rudt, bénh ung thu thén, bénh ung thu thanh quan, bénh bach cdu, bénh ung thu phdi, u
bach huyét, bénh ung thu gan, bénh ung thu phdi t bao nho, bénh ung thur phdi khong phai té bao
nho, u trung biéu md, da u tiy, bénh bach cAu sinh tily xwong cip tinh (AML), u bach huyét t& bao
B 16n lan toa (DLBCL), bénh ung thu mét, u thn kinh thi giic, bénh ung thu miéng, bénh ung thu
budng trimg, u tuyén yén, u bach huyét nguyén phét & hé than kinh trung wong, bénh ung thu tuyén
tién liét, bénh ung thu tuy, bénh ung thu cd hong, bénh ung thu biéu md té bao than, bénh ung thu
truc trang, sacdm, bénh ung thu da, u cot song, bénh ung thu rudt non, bénh ung thu da day, u bach
huyét té bao T, bénh ung thu tinh hoan, bénh ung thu tuyén giap, bénh ung thu c6 hong, bénh ung
thu niéu-sinh duc, bénh ung thu biéu mé6 & dudng tiét nidu, bénh ung thu tir cung, bénh ung thu
am dao, hodc u Wilms.

Theo mdt s6 phuong 4n, bénh ung thu 1a bénh ung thu mau.

Theo mdt sb phwong 4n, bénh ung thu 13 da u tiy, bénh bach cdu sinh tiy xuong cip tinh
(AML), hodc u bach huyét té bao B 16n lan téa (DLBCL).

Céc bénh c6 thé duge didu tri bang cach st dung céc hop chit theo sang ché con bao gbm
c4c bénh ung thu phy thugc MYC, trong d6 bénh ung thu li€n quan dén it nhit mot trong sb su
biéu hién ARN myc hoic su biéu hién protein MYC. Bénh nhén c6 thé duge xac dinh dé didu tri
nay bang céch xé4c dinh sy biéu hién ARN myc hoic su biéu hién protein MYC & m6 ung thu hogc
té bao ung thu.

Céc bénh ma c6 thd dwoc didu tri bing cac hop cht theo sang ché con bao gdm céc rbi
loan ting sinh khong gy bénh ung thu. C4c vi du vé r6i loan ting sinh ma c6 thé diéu tri duoc bao
gém, nhung khong chi gidi han 6, céc khdi u m6 mém lanh tinh, cac khéi u ndo, cac khdi u ndo va
cot séng, khéi u & mi mét va khdi u & & mét, u hat, u m&, u mang nio, nhidu khéi u noi tiét, polyp
milii, khéi u tuyén yén, khéi u tuyén yén tiét ra prolactin, gia u, keratoza tang tiét b3 nhon, polyp
da day, budéu nho & tuyén gidp, khbi u nang tan tao clia tuy, u mach, buéu nho, polyp va u nang &
day thanh 4m, bénh Castleman, bénh c6 16ng man tinh, u xo da, nang 16ng, u hat sinh mu, va hoi
chimg polyp & tudi vi thanh nién.

Céic bénh va tinh trang bénh ly ma c6 th8 dugc didu tri bang cac hop chét theo sang ché
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cOn bao gdm céc tinh trang bénh 1y man tinh tu mién dich va cic tinh trang bénh 1y viém. Céc vi
du v& cAc tinh trang bénh 1y ty mi&n dich va céc tinh trang bénh Iy viém ma c6 thé diéu tri dugc
bao gdm dao thai cAp tinh, ban cAp tinh ho#c méan tinh & c4c co quan cly ghép, bénh gut cAp tinh,
cac dap ung viém cap tinh (nhu hdi chimg truy ho hép cép tinh va tdn thuong do thiéu méu cuc
bO/tal truydn mau), bénh Addison, chimg khong c6 gama globulin huyét, bénh viém miii di tng,
di tmg, tinh trang héi, bénh Alzheimer, bénh viém rudt thira, chiing xo vita dong mach, bénh hen,
bénh viém xwong khép man tinh, bénh viém khép dang thép tudi tré, bénh viém khép véy nén,
bénh viém da khép dang thép, bénh viém da co dia, tinh trang héi tw mién dich, trang thai tidu
huyét va trang thai giam tidu cAu midn dich, ching giam ning tuyén yén ty mién dich, bénh da
tuyén tu mi3n dich, bénh Behcet, bénh da béng rdp, bénh viém tii mét, bénh ban xuét huyét gidm
tidu cAu ty phat man tinh, bénh tic ngh&n phdi man tinh (COPD), bénh xo gan, bénh thoai hoa
khép, ching trAm cam, bénh viém da, bénh viém da-co, bénh eczema, bénh viém rudt non, bénh
viém nfio, bénh viém da day bénh viém cudn tidu ciu than, bénh viém ddng mach té bao khdng 1,
hoi ching Goodpasture, hoi ching Guillain-Barre, bénh viém quanh ring, bénh Graves, bénh viém
tuyén giap Hashimoto, bénh viém gan, bénh viém tuyén yén, bénh viém rudt (bénh Crohn va bénh
viém rudt két gay loét), bénh viém xwong chiu, hdi ching r6i loan tiéu héa, bénh Kawasaki, sbc
ndi doc td do LPS gay ra, bénh viém mang nfo, bénh xo climg rai rac, bénh viém co tim, ching
nhugc co ndng, bénh u sui dang nim, bénh viém md co, bénh viém thin, bénh viém tay xuong,
bénh viém tuy, bénh Parkinson, bénh viém mang ngoai tim, bénh thiéu mau 4c tinh, bénh viém
phdi, bénh viém 6ng din mat xo climg mat nguyén phat, bénh viém da dong mach nit, bénh vay
nén, bénh viém vdng mac, bénh viém ciing mac ndng va sdu, chimg phu cimg bi, bénh cimg bi,
bénh viém xoang, bénh Sjogren, hién twong nhiém tring, sb¢ nhifm tring, béng ning, bénh ban
d6 toan than, dao thai mé ciy ghép, bénh viém tuyén gidp, bénh dai théo dudng typ I, bénh viém
dong mach Takayasu, bénh viém niéu dao, bénh viém mang bd dao, bénh viém mach, bénh viém
mach bao gdm bénh viém dong mach té bao khéng 16, bénh viém mach c6 lién quan dén co quan
nhu bénh viém cudn tiéu ciu than, bénh bach bién, chimg dai globulin huyét thanh Waldenstrom
va bénh u hat Wegener.

Céac bénh va tinh trang bénh ly ma c6 thé duoc didu tri bing céc hop chét theo sang ché
cdn bao gdm céc bénh va tinh trang bénh ly bao gdm céc dap tmg viém do nhiém vi khudn, virut,
nAm méc, céc vat ky sinh hoic cac déc t ciia chiing, nhu hién tugng nhiém tring, héi chimg nhiém
tring, séc nhidm tring, nhidm doc huyét do ndi doc t6 xuét hién trong méu, hdi chimg dép tmg
viém hé théng (SIRS), hdi ching rdi loan chirc nang da co quan, hdi chirng sdc vi doc, ton thuong
phdi cAp tinh, ARDS (hoi chimg tray hd hdp & ngudi 16n), suy than cép tinh, bénh viém gan phat
dot ngot, bong, bénh viém tuy cép tinh, hdi ching hau phAu, bénh sacoit, cic phan img Herxheimer,
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bénh viém ndo, bénh viém cjt sdng, bénh viém mang nio, bénh s6t rét, SIRS kém theo nhiém virut
nhu cum, bénh viém cép tinh véi nhitng mun nude tdp hop theo su chi phéi cua day thén kinh da,
bénh mun rdp do virut herpes va coronavirut.

Céc bénh khac ma c6 thd duoc didu trj bang cac hop chit theo sang ché bao gdm cac bénh
do nhidm virut. C4c vi du v& virut ma khi bi nhim c6 thé diéu tri dwoc bao gdm virut Epstein-
Barr, virut gdy bénh viém gan B, virut gdy bénh viém gan C, virut herpes, virut gdy suy giam mién
dich & ngudi, virut gdy bénh u nhu & nguoi, adenovirut, virut truyén bénh d4u miia va virut khic
ctia ADN trén co s& thé bd sung. Do d6, céc hop chét c6 thé duoc ding dé diéu tri bénh va céc
tinh trang bénh Iy nhur nhiém virut herpes gdy bénh mun rdp va tai kich hoat, bénh herpes moi,
nhiém herpes zona thin kinh va tai kich hoat, bénh thay dau, bénh zona, virut gdy bénh u nhu &
ngudi, su tao u & cd tir cung, nhifm adenovirut, bao gdm bénh hd hép cép tinh, va nhiém virut
truyén bénh ddu mua nhu bénh ddu mua & stc vat va bénh dau mua va virut gay s6t & lon chau
Phi. Theo mdt phuong 4n cu thé, cac hop chét theo sang ché duoc biéu thi ding dé didu tri nhidm
virut gy bénh u nhd & nguodi & 16p té bao biéu bi da hoc cb tir cung.

Céc bénh va tinh trang bénh ly ma cé thé duoc didu tri bang céc hop chét theo sang ché
con bao gém céc tinh trang bénh 1y lién quan dén tdn thuong xéy ra khi khoi phuc dong mau dén
md trong tinh trang thiéu oxy. Céc vi du vé c4c tinh trang bénh Iy nay bao gdm, nhung khong chi
gi6i han ¢, cac tinh trang nhu chimg nhdi mau co tim, thiéu mau cuc bd & mach mau ndo (dot quy),
hoi chimg mach vanh c4p tinh, t6n thwong than do tai cAp mau, céy ghép co quan, ghép tit dong
mach vanh, cic quy trinh ndi tét tim-phdi va tdc mach & phdi, than, gan, da day-rudt mach ngoai
bién ¢ chi.

Céc hop chit theo sang ché con c6 thd dugc dung d& didu tri c4c rdi loan chuyén héa lipit
thong qua viéc didu tiét APO-A1 nhu ting cholesterol trong méu, chimg xo vita dong mach va
bénh Alzheimer.

Céc hop chét theo sang ché con c6 thé duoc diing @& diéu tri cac tinh trang u xo nhu ching
x0 hoa phéi tu phat, chimg xo héa & than, hep sau phAu thuat, su tao seo 16i, bénh cling bi va ching
x0 hoa ¢ tim.

Céc hop chét theo sang ché ciing c¢6 thé dwoc dung dé diéu tri cac chi dinh trong nhan khoa
nhu bénh khd mét.

Céc hop chét theo sang ché cling c6 thé duoc ding dé diéu tri bénh tim nhu chimg suy tim.

Thuét ngft "cho tiép xic" dugce diing trong ban md ta nay @8 chi viéc nhém cac gbe duge chi
dinh lai v6i nhau trong hé in vitro hodc hé in vivo. Vi dy, "cho” protein BET “tiép xuc" véi hop
chét theo séng ché bao g@)m viéc cho cé thé hodc bénh nhén, nhu ngudi, c6 protein BET dung hop

chét theo sang ché, ciing nhu, vi du, dua hop chét theo sang ché vao mau chia ché phém té bao
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hoic ché phim tinh khiét chtra protein BET.

2
A

Thuét ngit "c4 thé" hodc "bénh nhan" dugce ding trong ban mo ta nay theo cach thay thé
nhau, dé chi dong vat bét ky, ké ca cac dong vat c6 vu, t5t hon 1 chudt nhét, chudt to, cac dong
vét gdm nham khéc, tho, cho, meo, lon, gia stc, clru, ngua, hodc cac dong vét linh truong, va tbt
nhét 13 nguoi.

Thuét ngft "luvong hitu hiéu dé didu tri bénh" dugc dung trong ban mo ta ndy dé chi lwong
hoat chét hodc dugc chit ma thé hién d4p tmg sinh hoc hodc dap ting diéu tri ma nha nghién ciru,
bac sy thu y, bac sy diéu tri hoic thiy thuc mong mubn & mé, hé co quan, dong vat, c4 thé hodc
nguoi.

Thuét ngit "didu trj bénh" hosic "viéc didu tri" dugc ding trong ban md ta ndy dé chi viéc
kim ham bénh; vi dy, viéc trc ché bénh, tinh trang bénh Iy hoic rbi loan & c4 thé ma dang méic hoic
dang biéu hién bénh 1y hoc hodc triéu chimg hoc cia bénh, tinh trang bénh ly hogc réi loan (tic 1
ngén chan sy phat trién tiép ctia bénh ly hoc va/hodc triéu chimg hoc) hodc lam thuyén giam bénh;
vi dy, lam thuyén gidm bénh, tinh trang bénh ly hodc rbi loan & c4 thd ma dang méic hoic dang
biéu hién bénh 1y hoc hodc triéu chimg hoc ciia bénh, tinh trang bénh 1y hoic rdi loan (ttrc 14 dao
nguoc qué trinh bénh 1y hoc va/hodc triu ching hoc) nhw 1dm gidm mirc d6 néng clia bénh.

Thuét ngit "phong tranh" hodc "phong ngira" dugc dung trong ban mo ta nay dé chi viéc
phong bénh; vi dy, phong bénh, tinh trang bénh ly hodc rdi loan & c4 thé ma da timg c6 kha ning
méc bénh, tinh trang bénh 1y hodc rbi loan nhung chua mic hoic biéu hién bénh 1y hoc hoc tridu

chimg hoc cta bénh do.

Diéu tri két hop
Céc hop chét theo sang ché ¢ thé duoc sir dung trong viée didu tri bénh két hop khi hop
chét theo sang ché dwoc ding két hop véi céc cach didu tri khéc nhu viéc ding mot hoic nhiéu tac
nhén bd sung ding dé didu tri bénh. Céc tac nhén bd sung diéu tri bénh thudng 1a téc nhédn ma
thuong duoc ding dé didu tri tinh trang bénh 1y cu thé cAn duge didu tri. Vi du, céc téc nhan bd
sung didu tri bénh c6 thé bao gdm céc tic nhan héa tri liéu, c4c tdc nhén khang viém, cic steroit,
cac chét trc ché mién dich, cling nhu Ber-Abl, Flt-3, RAF, FAK, va chét trc ché JAK kinaza dé
diu tri c4c bénh, cac 181 loan bénh 1y hoic cAc tinh trang bénh 1y lién quan dén protein BET. Mot
hodc nhidu dugc chit bd sung c6 thé dugc cho bénh nhan ding ddng thoi hoic lién tuc.
Theo mot s& phwong 4n, cac hop chét theo sang ché c6 thé dugc str dung két hop véi tac
nhan ding d& didu tri bénh ma huéng dich dén chit didu tiét biéu sinh. Céc vi du vé céc chat diéu
hoa bidu sinh bao gdm histon lysin metyltransferaza, histon arginin metyl transferaza, histon

demetylaza, histon deaxetylaza, histon axetylaza, vd ADN metyltransferaza. Vi dy, cac chét trc
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ché histon deaxetylaza bao gdm vorinostat.

Pé diéu tri bénh ung thu va c4c bénh ting sinh khéc, cac hgp chit theo sang ché c6 thé
dugc sir dung két hop véi cac tac nhan hoéa tri liéu, hodic cac thc nhin chéng tang sinh khac. Céc
hop chét theo sang ché ciing c6 thé duoc str dung két hop véi viée diéu tri y hoc nhu phiu thuat
hodc phép didu tri bang tia X, vi dy, birc xa gama, phép didu tri bang chim tia notron, phép didu
tri bang chim dién ti, diéu tri bang proton, liéu phap tia phéng xa @& gin, va céc ddng vi phong
xa toan than. Cac vi du vé thich hgp cac tac nhan héa tri liéu bao gdm tac nhan bét ky trong sb:
abarelix, aldesleukin, alemtuzumab, alitretinoin, allopurinol, altretamin, anastrozol, arsen trioxit,
asparaginaza, azaxitidin, bevacizumab, bexaroten, bleomyxin, bortezombi, bortezomib, busulfan
ding qua dudng tinh mach, busulfan ding qua dudng miéng, calusteron, capexitabin, carboplatin,
carmustin, cetuximab, clorambuxil, cisplatin, cladribin, clofarabin, xyclophosphamit, xytarabin,
dacarbazin, dactinomyxin, dalteparin natri, dasatinib, daunorubixin, dexitabin, denileukin,
denileukin diftitox, dexrazoxan, doxetaxel, doxorubixin, dromostanolon propionat, eculizumab,
epirubixin, erlotinib, estramustin, etoposit phosphat, etoposit, exemestan, fentanyl xitrat,
filgrastim, floxuridin, fludarabin, floraxil, fulvestrant, gefitinib, gemxitabin, gemtuzumab
ozogamixin, goserelin axetat, histrelin axetat, ibritumomab tiuxetan, idarubixin, ifosfamit,
imatinib mesylat, interferon alfa 2a, irinotecan, lapatinib ditosylat, lenalidomit, letrozol,
leucovorin, leuprolit axetat, levamisol, lomustin, meclorethamin, megestrol axetat, melphalan,
mercaptopurin, metotrexat, methoxsalen, mitomyxin C, mitotan, mitoxantron, nandrolon
phenpropionat, nelarabin, nofetumomab, oxaliplatin, paclitaxel, pamidronat, panitumumab,
pegaspargaza, pegfilgrastim, pemetxed dinatri, pentostatin, pipobroman, plicamyxin, procarbazin,
quinacrine, rasburicaza, rituximab, ruxolitinib, sorafenib, streptozoxin, sunitinib, sunitinib maleat,
tamoxifen, temozolomit, teniposit, testolacton, thalidomit, thioguanin, thiotepa, topotecan,
toremifen, tositumomab, trastuzumab, tretinoin, uraxil mu tat, valrubixin, vinblastin, vincristin,
vinorelbin, vorinostat, va zoledronat.

Pé didu tri bénh ung thu va cac bénh ting sinh khéc, cac hop chét theo sang ché c6 thé
duoc stir dung két hop véi ruxolitinib.

DPé didu tri bénh tu mién dich hodc céc tinh trang bénh 1y viém, hop chét theo sang ché
c6 thé dugc ding Két hop véi corticosteroit nhu triamxinolon, dexamethason, floxinolon, cortison,
prednisolon, hodc flumetholon.

D& didu tri bénh tu mién dich hodc céc tinh trang bénh 1y viém, hop chét theo sang ché
c6 thé duoc ding két hop véi tic nhan chin mién dich nhu floxinolon axetonit (Retisert®),
rimexolon (AL-2178, Vexol, do Alcon cung c4p), hoic xyclosporin (Restasis®).

Pé didu tri bénh ty min dich hoic céc tinh trang bénh 1y viém, hop chét theo séng ché
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¢6 thé dugce ding két hop véi mdt hodc nhidu t4c nhan bd sung duoc chon tir Dehydrex™ (do
Holles Labs cung cép), Civamit (do Opko cung cép), natri hyaluronat (Vismed, do Lantibio/TRB
Chemedia cung cép), xyclosporin (ST-603, do Sirion Therapeutics cung cép), ARG101(T)
(testosteron, Do Argentis cung c4p), AGR1012(P) (do Argentis cung clp), ecabet natri (do Senju-
Ista cung cép), gefarnat (do Santen cung cép), axit 15-(s)-hydroxyeicosatetraenoic (15(S)-HETE),
xevilemin, doxyxyclin (ALTY-0501, Alacrity), minoxyclin, iDestrin™ (NP50301, do Nascent
Pharmaceuticals cung cip), xyclosporin A (Nova22007, do Novagali cung clp), oxytetraxyclin
(Duramyxin, MOLI1901, do Lantibio cung clp), CF101 (28,3S,4R,5R)-3,4-dihydroxy-5-[6-[(3-
iodophenyl)metylamino]purin-9-y1]-N-metyl-oxolan-2-carbamyl, do Can-Fite Biopharma cung
cép), voclosporin (LX212 hogc LX214, do Lux Biosciences cung cép), ARG103 (do Agentis cung
chp), RX-10045 (chét twong ty resolvin tdng hop, do Resolvyx cung cép), DYN15 (do Dyanmis
Therapeutics cung cip), rivoglitazon (DE011, do Daiichi Sanko cung cép), TB4 (do RegeneRx
cung cip), OPH-01 (do Ophtalmis Monaco cung c4p), PCS101 (do Pericor Science cung clp),
REV1-31 (do Evolutec cung clp), Lacritin (do Senju cung cép), rebamipit (do Otsuka-Novartis
cung cip), OT-551 (do Othera cung cép), PAI-2 (do University of Pennsylvania va Temple
University cung cép), pilocarpin, tacrolimus, pimecrolimus (AMS981, do Novartis cung cép),
loteprednol etabonat, rituximab, diquafosol tetra natri (INS365, do Inspire cung cép), KLS-0611
(do Kissei Pharmaceuticals cung cép), dehydroepiandrosteron, anakinra, efalizumab,
mycophenolat natri, etanercept (Embrel®), hydroxycloquin, NGX267 (do TorreyPines
Therapeutics cung cap), hodc thalidomit.

Theo mot sb phwong 4n, hop chét theo sang ché c6 thé duoc ding két hop v6i mot hoic
nhiéu tac nhin duoc chon tir khang sinh, khang virut, diét ném, gy mé, céc tac nhan khang viém
bao gdm céc tic nhan khang viém, va chéng di ting steroit va khong steroit. Céc vi du vé dugc
phim thich hop bao gdm céc aminoglycosit nhu amikaxin, gentamyxin, tobramyxin, streptomyxin,
netilmyxin, va kanamyxin; floquinolon nhu xiprofloxaxin, norfloxaxin, ofloxaxin, trovafloxaxin,
lomefloxaxin, levofloxaxin, va enoxaxin; naphtyridin; céc sulfonamit; polymyxin;
cloramphenicol; neomyxin; paramomyxin; colistimethat; baxitraxin; vancomyxin; c4c tetraxyclin;
rifampin va céc chidt din xut cta ching ("rifampin"); xycloserin; cac beta-lactam; céc
xephalosporin; cc amphoterixin; fluconazol; fluxytosin; natamyxin; miconazol; ketoconazol; cac
corticosteroit; diclofenac; flurbiprofen; ketorolac; suprofen; cromolyn; lodoxamit; levocabastin;
naphazolin; antazolin; pheniramin; ho#c khéng sinh azalit.

Céc vi du khéc v& céc tac nhan, ma mdt hodc nhiéu trong s6 ching con ¢ thé két hop véi
hop chét duge cung bao gbm: tic nhan dé diéu tri bénh Alzheimer nhu donepezil va rivastigmin;

tac nhan dé diéu tri bénh Parkinson nhu L-DOPA/carbidopa, entacapon, ropinirol, pramipexol,
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bromocriptin, pergolit, trihexyphenidyl, va amantadin; tdc nhan dé didu tri bénh xo clng rai rdc
(MS) nhu beta interferon (vi du, Avonex® va Rebif®), glatiramer axetat, va mitoxantron; tdc nhén
& didu tri bénh hen nhu albuterol va montelukast; tic nhan d diéu tri bénh tAm than phan liét nhu
zyprexa, risperdal, seroquel, va haloperidol; tdc nhdn khang viém nhu corticosteroit, nhu
dexamethason hoic prednison, tic nhin phong bé TNF, IL-1 RA, azathioprin, xyclophosphamit,
va sulfasalazin; tac nhan diéu bién mién dich, bao gém cac chét trc ché mién dich, nhu xyclosporin,
tacrolimus, rapamyxin, mycophenolat mofetil, interferon, corticosteroit, xyclophosphamit,
azathioprin, va sulfasalazin; tdc nhan huéng thAn kinh nhu chét e ché axetylcholinsteraza, chit
tric ché MAO, interferon, tdc nhan chdng co giét, tic nhan phong bé kénh ion, riluzol, hodc tac
nhén diéu tri bénh Parkinson; tic nhan ding dé diéu tri bénh tim mach nhu chat chen beta, chét tc
ché ACE, chét loi tidu, nitrat, chit chen kénh canxi, hoic statin; tic nhan dung dé didu tri bénh gan
nhu corticosteroit, cholestyramin, interferon, va tac nhan chéng virut; tic nhan ding dé didu tri
céc rdi loan mau nhu corticosteroit, tdc nhan didu tri bénh bach cau, hoic yéu tb sinh truong; hodc
tac nhan ding d& diéu tri bénh c4c rdi loan suy giam mién dich nhu gama globﬁlin.

Theo mot s& phuong 4n, céc hop chit theo sang ché dugc ding két hop v6i chit trc ché
JAK kinaza (vi dy, ruxolitinib, tofacitinib, baricitinib, CYT387, GLPGO0634, lestaurtinib,
pacritinib, TG101348, hoic chét trc ché chon loc dbi vi JAK1), chét trc ché Pim kinaza (bao gdm
c4c chét trc ché ciia mot hodc nhiéu trong s6 PIM1, PIM2, va PIM3), chét trc ché PI3 kinaza bao
gdm cac chét vc ché chon loc dbi véi PI3K-delta va cac chét uc ché PI3K phé rong, chét &rc ché
MEK, chét rc ché kinaza phu thudc xyclin, chit tic ché b-RAF, chét trc ché mTOR, chét vc ché
proteasom (vi dy, bortezomib, carfilzomib), chét e ché HDAC (vi du, panobinostat, vorinostat),
chét (rc ché ADN metyl transferaza, dexamethason, melphalan, hodc chét diéu bién mién dich (vi

duy, lenolidomit, pomalidomit).

Ché phim, cic dang lidu va céch ding

Khi dwoc dung 1am duoc phdm, cic hop chét theo séng ché c6 thé dugc ding & dang cac
duoc phém. Céac dugce phdm nay c6 thé dugc bao ché theo cach da biét trong linh vuc duge, va co
thd duge ding qua nhidu dudng khéc nhau, tiry theo mong muén didu tri cuc bd hay diéu tri toan
than va tity theo ving can dugce diéu tri. C6 thé dung khu tra (bao gdm qua da, bidu bi, mét va vao
mang nhiy bao gdm trong miii, im dao va phén phéi qua duong truc trang), phdi (vi dy, bang cach
x0ng hozc bom bdt hodc sol khi vao, k& ca bang may khi dung; trong khi quéan hogc trong miii),
qua dudng miéng hodc ngoai dudng tiéu hoa. Cach ding ngoai dudng ti€u hoa bao gdm ding qua
dudng tinh mach, trong dong mach, dudi da, tiém trong khoang mang bung bép hoc tiém hozic

truyén; hodc dung trong so, vi dy, dung ndi tily mac hodc ding trong nédo thét. Cach ding ngoai
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duong tiéu héa cod thé & dang mot lidu cao don nhét, hodic c6 thé, vi du, bing bom truyén lién tuc.
Céc dugc phdm va céc ché phdm @ dung khu tré ¢6 thé bao gdm miéng dan da, ddu bdi, nude
xuc, kem boi, gel, thudc nho giot, vién dit hdu mon, thudc xit, chét 1ong va bot. Chét mang thong
thuong dung cho dugce phém, dang nudc, nén bot hodc nén dau, chét 1am dic va chét twong tu c6
thé 14 cAn thiét hoic mong mudn.

Sang ché con dé xuét cdc dugc phidm ma chira hoat chét 13 hop chét theo sang ché hoic
mubdi duoc dung cua nd, két hop véi mot hoic nhiéu chit mang dugc dung (céc ta duoc). Theo
mdot s& phuong 4n, duoc phim nay 14 thich hop d8 dung khu tru. Trong qué trinh bao ché cac dugc
phim theo séng ché, hoat chét thudng dwoc trdn véi ta duge, pha lodng bang t4 dugc hodc dugc
bao trong chit mang d6 & dang, vi dy, vién nang, géi nho, goi gidy, hodc vat chira khéc. Khi ta
dugc duge dung lam chét pha lodng, né c6 thé 13 nguyén lidu ran, ban rin, hoic 16ng, ma hoat
d6ng nhu chét din, chit mang hogc mdi trudng cho hoat chét. Do d6, cac duoc phim c6 thé & dang
vién nén, vién tron, bodt, vién ngdm, gbi nhd, vién con nhdng, cdn ngot, huyén phu, nhii tuong,
dung dich, siro, sol khi (& dang rin hodc trong méi truong 16ng), dau béi chira, vi dy, dén 10%
trong luong hoat chét, vién nang gelatin mém va cimg, vién d3t hiu mén, dung dich vo tring dé
tiém truyén, va bt dugc déng géi vo tring.

Trong qué trinh bao ché dugc phim, hoat chét c6 thé duoc nghién dé tao ra c& hat phit hop
truée khi két hop véi céc thanh phin khac. Néu hoat chit hiu nhu khong hoa tan, thi né c6 thé
dugc nghién dén c& hat bé hon 200 mesh. Néu hoat chit hau nhu hoa tan trong mrdc, ¢& hat ¢6 thé
duoc didu chinh bing cach nghién dé tao ra phan b6 hiu nhu ddng nhét trong ché phdm, vi duy,
khoang 40 mesh.

Céc hop chét theo sang ché c6 thé dwoc nghién bing cach 4p dung cac quy trinh nghién d3
biét nhu nghién w6t ¢ dat duge c& hat thich hop d& bao ché vién nén va cac dang ché pham khéc.
Céc ché phim d4 duoc nghién min (hat c6 kich thudc nano) chita cac hop chit theo sang ché c6
thé duge bao ché theo céc quy trinh d3 biét trong linh vuc k§ thuét nay, vi dy, xem cong bb don
qubc t& s6 WO 2002/000196.

Mot sé vi du v ta duoc thich hop bao gém lactoza, dextroza, sucroza, sorbitol, manitol,
tinh bdt, gdm acaxia, canxi phosphat, alginat, tragacan, gelatin, canxi silicat, xenluloza vi tinh thé,
polyvinylpyrolidon, xenluloza, nudc, siro, va metyl xenluloza. Céc ché phdm c6 thé con bao gom:
c4c tac nhin lam tron nhu talc, magie stearat, va dau khoang; céc tdc nhan thAm u6t; tAc nhan nhil
hoéa va tac nhan tao huyén phiy; cic chit bdo quan nhu metyl- va propylhydroxy-benzoat; cac chét
tao ngot; va cac tac nhén tao vi. Cac dugc phim theo sang ché ¢ thé dugc bao ché sao cho tao ra
giai phéng hoat chét nhanh, tir tir hodic chdm sau khi cho bénh nhan dung b'ﬁmg cach 4p dung céc
quy trinh d4 biét trong linh vyc k¥ thuat nay.
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Céc duoc phém c6 th dwoc bao ché & dang lidu don vi, mdi liéu chira hoat chit v6i lwong
ndm trong khoang tir Smg dén 1.000mg (1g), thuong nim trong khoang tir 100mg dén 500mg.
Thuét ngft "dang lidu don vi" duge dung dé chi don vi riéng r& vé mit vat 1y thich hop lam lidu
don nhét cho dbi tuong 13 nguodi va céc dong vat c¢6 va khéc, mdi don vi chira luong dinh trude
hoat chit d3 dugc tinh 8 tao ra tac dung diéu tri bénh mong mudn, két hop véi ta duge thich hop.

Hoat chét c6 thé c6 tac dung trong khoang lidu luong rong va thuong dugce dung véi lugng
c6 tac dung diu tri bénh. Tuy nhién, can phai hiéu réng luong hop chét ndy dwoc ding trén thyuc
té thuong s& do thiy thubc quyét dinh, theo tinh hudng cu thé, bao gdm tinh trang cén duogc didu
tri, duong dung dugc chon, hop chét cu thé duogc ding, tudi, thé trong, va dap ung clia timg bénh
nhén, mirc 40 ndng cua céc triéu ching ciia bénh nhén, va cac yéu 6 tuong tur.

D8 bao ché duge phém rin nhu vién nén, hoat chét chinh duoc trén véi ta dugc dé tao ra
duoc phim rén so ché chira hdn hop ddng nhit gdm hop chét theo sang ché. Khi d& cap dén cac
dugc phdm so ché nay & dang ddng nhét, thi hoat chit thuong dugc phén tan déu trong toan bd
dugce phim nay sao cho dugc phdm nay c6 thé d& dang dugc phan chia tiép thanh cac dang lidu
don vi hitu hiéu bing nhau nhu c4c vién nén, céc vién trdn va cac vién nang. Sau do, ché phém so
ché rin nay duoc phan chia tiép thanh dang cac lidu don vi thude céc loai néu trén chira hoat chét
theo sang ché véi luong, vi du, nim trong khoang tir 0,Img dén 1000mg.

Céc vién nén hodc céac vién tron theo sang ché c6 thé dugc bao hoic duge tron theo cach
khéc dé tao ra dang lidu ¢6 vu diém vé hoat dong kéo dai. Vi du, vién nén hodc vién tron cé thé
chira thanh phan liéu bén trong va thanh phin liéu bén ngoai, thanh phin sau & dang 16p bao 1én
thanh phén trudc. Hai thanh phin nay c6 thé duoc tach bing 16p bao tan trong rudt ma né cb tac
dung chdng lai qué trinh phén rd trong da day va cho phép thanh phén bén trong di qua da day &
trang thai nguyén ven dén t4 tring hodc dugc tri hodn phén giai. Nhidu loai nguyén liéu c6 thé
duoc st dung cho cac 16p boc hodc bao tan trong rudt nhu vay, cic nguyén ligu nay bao gdm nhidu
axit polyme va cac hdn hop gbm céc axit polyme v6i cac nguyén liéu ndy nhu senlac, ruou xetylic,
va xenluloza axetat.

Céac dang 16ng ma trong d6 céc hop chét va cac duoc phdm theo séng ché c6 thé duoc két
hop vao @ ding qua dudng miéng hodc bang cach tiém bao gdm dung dich nuéde, siro dugc tao
vi mot cach thich hop, huyén phil trong nuéce hogc trong déu, va nhii twong d4 dugc tao vi véi céc
loai ddu #n duoc nhu dau hat bong, dau vimg, dau dira, hodc dau lac, cling nhur cdn ngot va cac
chit dan duoc dung tuwong tu.

Céc dugc phim dé xong hoic bom bao gbm céc loai dung dich va céc loai huyén phil trong
cac dung moi nude hodc hitu co duge dung, hodc hdn hop ctia ching, va bot. Cac dugc phém léng

hoic rén c6 thé chira cc ta duge duge dung thich hop nhu trén. Theo mot s6 phuong 4n, c4c dugc
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phim duoc ding qua dudng miéng hodc dudng hd hép trén 12 miii nhim tac dung tai chd hoic
toan than. Cac duoc phim c6 thé dugc tao khi dung bing céach sir dung céc khi tro. Dung dich nay
dugce tao khi dung c6 thé duoc hit truc tiép tir thiét bi tao khi dung hosc thiét bi tao khi dung c6
thé dugc gén vao nut gac trén mat na, hodc may thé ap sudt duong khong lién tuc. Céc duge phém
dang dung dich, huyén phd, hosic bot ¢ thé duoc ding qua dudng miéng hodc qua dudng miii tir
cac dung cu ma ching phén phdi dugc phdm nay theo c4ch thich hop.

Céc duge phédm ding khu tri c6 thé chira mot hoic nhiéu chit mang théng thuomg. Theo
mot sb phuong an, dau boi c6 thé chtra nuéce va mot hodc nhiéu chit mang ky nudc duge chon ti,
vi du, parafin 16ng, polyoxyetylen alkyl ete, propylen glycol, vaselin tréng, va cac chit twong tu.
Thanh phén ch4t mang cta céc loai kem bdi c6 thé 1a trén co s& nude két hop véi glyxerol va mot
hodc nhiéu thanh phin khac, vi du, glyxerinmonostearat, PEG-glyxerinmonostearat va rugu
xetylstearylic. Gel c6 th8 duoc bao ché bing cach sir dung ruou isopropylic va nuéc, két hop mét
céch thich hop véi céc thanh phan khéc, vi dy, glyxerol, hydroxyetyl xenluloza, va cac chét twong
ty. Theo mot sb phuong 4n, cac duge phim ding khu tr chira hop chit theo sang ché véi luong
it nhét khoang 0,1, it nhit khoang 0,25, it nhét khoang 0,5, it nhit khoang 1, it nhét khoang 2, hodc
it nhét khoang 5% trong lugng. Cac duoc phédm ding khu tréi ¢6 thé duoc bao géi mot céch thich
hop trong cac dng nghiém, vi dy, loai 100g ma ty y két hop v6i hudng dén diéu tri chi dinh da
chon, vi du, bénh vay nén hoic tinh trang bénh 1y khac & da.

Luong hop chét hodc dugc phim dugc ding cho bénh nhan thay dbi tuy theo dugc chit
duoc dung, muyc dich cua viéc dung thudc, nhu phong bénh hoic didu tri, trang thai ctia bénh nhan,
cach dung thudc, va cac yéu t twong tu. Trong cac ung dung didu tri, cac dugc phém ¢6 thé duoc
cho bénh nhan d méc bénh ding v6i luong du dé chira hogc it nhat kim hdm mot phén trigu ching
bénh ly nay va cac bién chimg ciia n6. Luong hitu hidu s& phu thudc vao tinh trang bénh ly dang
duoc didu tri cling nhu theo quyét dinh cta thdy thubc diéu tri tly theo céc yéu t§ nhu mirc d6
nang cua bénh, tudi, thé trong va tinh trang chung ctia bénh nhén, va cac yéu td twong tu.

Céc duoc phdm duge ding cho bénh nhén ¢6 thé & dang cac duoc phém néu trén. Cac duoc
phém nay co thé dugc tiét tring theo cic k¥ thudt tiét tring no6i chung, hodc c6 thé duoc loc tiét
trung. Dung dich nuéc co thd dugc bao goi dé sir dung nguyén dang, hodc dugce 1am dong kho
nhanh, duoc 1am dong khd nhanh didu ché duoc két hop véi chit mang v0 triing trong nudc trude
khi dung. Do pH cua céac ché phim chira hop chét nay thuong ndm trong khoang tir 3 dén 11, t6t
hon 14 tir 5 d&n 9 va tét nhat 12 tr 7 dén 8. Can phai hiéu ring viéc st dung chét nhét dinh trong sb
cac ta duoc, cac chit mang, hodc cac chét 1am 6n dinh néu trén sé& tao ra cic mubi dugc dung.

Liéu diéu tri bénh ctia hop chét theo sang ché c6 thé thay dbi theo, vi du, muc dich sir dung
cu thé cia didu tri, cach ding hop chét nay, strc khoe va tinh trang ciia bénh nhén, va quyét dinh
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cta thy thubc ké don. Ty phan hodc ndng dd cta hop chét theo sang ché trong dugc pham c6 thé
thay di ty theo nhiéu yéu t6 bao gdm liéu lugng, cac tinh chét hoa hoc (vi dy, tinh ky nudéc), va
duong dung. Vi dy, cac hop chit theo sang ché c6 thé dugc dua vao dung dich nuée dém sinh ly
chira hop chét nay véi luong ndm trong khoang tir 0,1% dén 10% trong luong/thé tich dé ding
ngoai duong tiéu hoa. Mot sb khoang liéu lugng thang' thuong 1a tir 1pg/kg dén 1g/kg thé trong
hing ngay. Theo mdt s6 phuong 4n, khoang lidu luong ndm trong khoang tir 0,01mg/kg dén
100mg/kg thé trong hing ngay. Liéu luong c6 thé phu thudc vao cic bién s6 nhu loai va mirc 4§
di2n tién ctia bénh hojc rdi loan bénh 1y, tinh trang sitc khde chung ciia bénh nhén cy thé, hiéu qua
sinh hoc twong d6i ctia hop chét dugc chon, thanh phén cta ta dugc, va dudng ding hop chét do.
Luong hitu hiéu c6 thé duge ngoai suy tir dudng cong lidu lwong-dép tg thu dugce tit in vitro hodc
thir nghiém trén hé miu dong vat.

Céc duoc phdm theo séng ché con c6 thé chita mdt hodic nhidu dugc chit bd sung nhu tac
nhan hoéa tri liéu, steroit, chit chéng viém, hozic chét trc ché& mién dich, cac vi dy vé chiing da duge

néu o trén.

Céc hop chét da dugc danh déu va cac phuong phép thir nghiém

Theo khia canh khéc, sang ché dé xuét cac hop chét theo sang ché di dugc dénh dAu (da
dugc danh ddu bﬁng phong xa, danh diu bing huynh quang, v.v.) ma s& hitu ich khong chi trong
cac k¥ thuat hién hinh anh ma con trong ca cac thir nghiém in vitro va in vivo dé dinh vi va dinh
lwong cac protein BET trong cdc méu md, ké ca ngudi, va @ xac dinh cac phdi tir protein BET
bing cach e ché lién két cnia hop chét da dugc danh d4u. Do d6, sang ché bao gbm cac thir nghiém
protein BET ma chira cac hgp chit da duge dénh du bing ddng vi phong xa nhu vay.

Sang ché con bao gdm céc hop chét theo sang ché @3 dugc danh ddu bang ddng vi phong
xa. Hop chét "da duoc danh diu vé& mit déng vi" hodc "da dugc danh ddu béng phéng xa" 13 hop
chét theo sang ché trong d6 mot hogic nhidu nguyén tir duge thay hodc dugc thé bang nguyén tit
¢6 nguyén tir lvong hodc s6 khéi luong khac nguyén tit Twong hodc s6 khdi luong thuong thiy
trong tw nhién (tic 1a c6 trong tu nhién). Cac ddng vi phong xa thich hgp ma ¢6 thé duoc két hop
vao cac hop chét theo sang ché bao gdm, nhung khong chi gi6i han &, *H (con duoc viét 14 T cho
triti), 11C, 13C, 1C, BN, BN, 150, 170, 180, 8F, 358, 36C, 8By, 75Br, "Br, 7Br, 1231, 1241, 125] va 1L,
DPdng vi phong xa ma dugc két hop vao cac hop chat d3 duoc dénh déu béng phoéng xa nay s€ phu
thudc vao ing dung cu thé cta hop chét da duoc danh diu béng phdng xa d6. Vi dy, d6i véi cac
thir nghiém dénh d4u va céc thir nghiém canh tranh protein BET in vitro, cac hop chét ma két hop
3H, 4C, 2B, 1251, BI, hoic ¥S s& thudng 14 hitu ich nhét. Dbi v6i cac img dung hign hinh anh

phéng xa 1C, I8F, 1257, 1237, 1241, 1311 75Br, "*Br hodc ""Br s& thuong 12 hitu ich nhét.
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Cén phai hiéu ring thuat ngit "duoc danh déu béng phéng xa" hodc "hop chét dugc danh
dAu" 13 hop chat ma da két hop it nhit mot dong vi phéng xa. Theo mot s& phuong 4n ddng vi
phéng xa duge chon tir nhém bao gdm *H, C, 12°I, 38 va $2Br. Theo mét s phuong én, hop chat
nay két hop 1, 2, hoic 3 nguyén tir doteri.

Sang ché con co thé dé xudt cac phuong phép tdng hop dé két hop cac ddng vi phéng xa
vao cac hop chét theo sang ché. Cac phuong phép téng hop dé két hop cac d6ng vi phéng xa vao
cac hop chét hitu co 14 da biét trong linh vuc k¥ thuat ndy, va ngudi c6 hiéu biét trung binh trong
linh vuc k¥ thuat nay d& dang nhin biét cac phwong phép 4p dung duoc dbi véi cac hop chét theo
sang ché.

Hop chét dwoc danh d4u theo sang ché ¢6 thé duoc ding trong thir nghiém sang loc dé x4c
dinh/d4nh gi4 cac hop chit. Vi dy, hop cht méi dugc tdng hop hogc x4c dinh (tie 12 hop chat thir
nghiém) ma dugc dénh du c6 thé dwoc danh gia vé kha ning cia né lién két v6i protein BET bang
céch theo ddi su bién thién ndng d6 cua né khi cho tiép xic véi protein BET, bang céach theo doi
vét danh dAu. Vi du, hop chét thir nghiém (d3 dugc dénh d4u) c6 thé duge danh gié vé kha ning
cta nd trong viéc lam gidm mirc 46 lién két ctia hop chit khac ma da biét 13 lién két v6i protein
BET (ttc 14 chét chudn). Theo d6, kha ning cua hop chét thir nghiém canh tranh vé6i chét chuin
d8 lién két v6i protein BET twong quan truc tiép véi 4i luc lién két cia n6. Nguoc lai, trong mot
s6 thir nghiém sang loc khéc, chét chudn dugc danh déu va céc hop chét thir nghiém khong duoc
danh d4u. Theo d6, ndng d6 cta chét chudn d3 duoc danh diu duoc theo di dé danh gia muc do
canh tranh giita chét chuén va hop cht thir nghiém, va 4i luc lién két tuong d6i ctia hop chét thir
nghiém dugc xé4c dinh bang cach do.

Sang ché s& duge bdc 10 modt cach chi tiét dya vao céc vi du cu thé. Cac vi du sau duge boc
16 chi nhim muc dich minh hoa, va khong nhim giéi han pham vi cia séng ché theo cach bit ky
ndo. Ngudi ¢6 hiéu biét trung binh trong linh vuc k§ thuét nay d& dang nhan biét nhiéu loai thong
s6 khong quan trong ma c6 thé dugc thay dbi hogic duoc cai bién dé tao ra cac két qua ngang bang.
Céc hop chét theo céc vi du da duoc thiy 1a cac chét trc ché ciia mot hodc nhiéu protein BET néu

trong ban mo ta nay.

Vi du thwe hién sing ché

Céc quy trinh thir nghiém dbi vé6i cac hop chét theo sang ché dugc néu duéi diy. Céc bude
tinh ché LC-MS diéu ché d6i v6i mot vai hop chét trong s& cac hop chét duge bao ché duoc thuc
hién trén cac hé tach phan doan theo khdi lugng Waters. Thiét 14p, quy trinh va phin mém kiém
sodt thiét bj co ban d& van hanh céc hé théng ndy da dugc boc 1o mot cach chi tiét trong tai liéu

chuyén nganh. Xem vi du “Two-Pump At Column Dilution Configuration for Preparative LC-
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MS”, K. Blom, J. Combi. Chem., 4, 295 (2002); “Optimizing Preparative LC-MS Configurations
and Methods for Parallel Synthesis Purification”, K. Blom, R. Sparks, J. Doughty, G. Everlof, T.
Haque, A. Combs, J Combi. Chem., 5, 670 (2003); va "Preparative LC-MS Purification:
Improved Compound Specific Method Optimization", K. Blom, B. Glass, R. Sparks, A. Combs, J.
Combi. Chem., 6, 874-883 (2004). Céc hop chit dugc tach thudng dwoc phan tich do phd khdi sic
ky 16ng (LCMS) dé phan tich d tinh khiét trong cac diéu kién sau: Dung cy; thé hé Agilent 1100,
LC/MSD, Cot: Waters SunFire™ Cis S5um, 2,1 x 50mm, céc dung dich dém: pha dong A: 0,025%
TFA trong nudc va pha dong B: axetonitril; gradien 2% dén 80% B trong thoi gian 3 phit véi luu
tbc 2,0ml/phit.

Mot vai hop chét trong s& cac hop chét dugce bao ché con duge tach theo phuong phap sac
ky 16ng hiéu suét cao pha ddo (RP-HPLC) bang bd dd MS hoic sdc ky cuc nhanh (silica gel) nhu
duogc thé hién trong céc vi du. Cac diéu kién cot cia phuong phép séc ky 1ong hiéu sut cao pha
dao (RP-HPLC) dién hinh 14 nhu sau:

tinh ché trong diéu kién d6 pH = 2: Waters SunFire™ Cig Spum, cot 19 x 100mm, rira giai
bang pha dong A: 0,1% TFA (axit trifloaxetic) trong nudc va pha dong B: axetonitril; Iuu tc 1a
30ml/pht, gradien tach duoc t6i wu héa cho mdi hop chit bing cach 4p dung quy trinh t6i wru héa
phuong phap déc hiéu véi hop chét nhu d3 dugc boc 19 trong cac tai liéu [xem "Preparative LCMS
Purification: Improved Compound Specific Method Optimization", K. Blom, B. Glass, R. Sparks,
A. Combs, J. Comb. Chem., 6, 874-883 (2004)]. N6i chung, luu tbc duoc ding v6i cot 30 x 100mm
la 60ml/phut.

tinh ché trong diéu kién d6 pH = 10: Waters XBridge C1s Sum, cft 19 x 100mm, rira giai
béng pha dong A: dung dich NH4OH 0,15% trong nuéc va pha dong B: axetonitril; luu tbe 13
30ml/phut, gradien tach duoc t6i wu hoa cho mdi hop chét bing cach &p dung quy trinh t6i wu héa
phuong phap déc hi¢u véi hop chét nhu d3 duoc boc 19 trong cac tai lidu [xem "Preparative LCMS
Purification: Improved Compound Specific Method Optimization", K. Blom, B. Glass, R. Sparks,
A. Combs, J. Comb. Chem., 6, 874-883 (2004)]. N6i chung, luu tc dwoc &p dung véi cot 30 x
100mm la 60ml/phut.

Vi du 1. 8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-2-phenyl-2H-1,4-

benzoxazin-3(4H)-on
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Budéce 1. 8-bromo-2-phenyl-2H-1,4-benzoxazin-3(4H)-on

o N

S

Br
2-amino-6-bromophenol (0,10g, 0,53mmol) (do Frinton cung cép, ma san phdm #FR-
2404) va metyl este cla axit a-bromo-benzenaxetic (0,084ml, 0,53mmol) (do Aldrich cung cép,
mi san phdm #365270) dwoc két hop véi N-metylpyrolidinon (2,0ml) va 1,8-diazabi-
xyclo[5.4.0Jundec-7-en (0,080ml, 0,53mmol) trong 6ng nghiém da duoc bit kin. Hon hop nay
dwoc nang nhiét 6 dén 140°C bing vi séng trong thdi gian 5 phut. Sau d6, hdn hop phan tng nay
dugc 1lam ngudi, hoa tan trong etyl axetat, va rira bang dung dich HCI IN, nuéc mubi, 1am kho
trén magie sulfat, va cb dé tao ra dAu mau t6i. San phim dugc tinh ché theo phuong phép FCC
trén silicagel ruoa giai bing gradien hexan : etyl axetat dé tao ra 8-bromo-2-phenyl-2H-1,4-
benzoxazin-3(4H)-on & dang ban rin (0,1g, 60%). Tinh theo phuong phdp LCMS cho

C14H11BrNO2; (M+H)™: m/z = 304,0, 306,0; theo thir nghi¢ém: 303,8, 305,8.

o]
Budc 2. 8-{6-metyl-1-[(4-metylphenyl)sulfonyl]-7-o0xo0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-

yl}-2-phenyl-2H-1,4-benzoxazin-3(4H)-on
H
O N
©I ;
4
N

. o)
o

8-bromo-2-phenyl-2H-1,4-benzoxazin-3(4H)-on (0,02g, 0,06mmol) duoc két hop véi 6-
metyl-1-[(4-metylphenyl)sulfonyl]-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1,6-dihydro-
7H-pyrolo[2,3-c]pyridin-7-on (0,028g, 0,066mmol) (xem W02013097601, trang 92) trong hén
hop gbém 1,4-dioxan (1,5ml) va kali cacbonat (0,018g, 0,13mmol) trong nuéce (0,50ml). Hdn hop

phan ung nay dugc loai bo khi bing nito va chat xtc tac 1a phue [1,1'-bis (diphenylphosphin-
o)feroxen]diclopaladi(Il) véi diclometan (theo ty 1€ 1:1) (0,005g, 0,006mmol) dugc bd sung vao.
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Hdn hop phan ting nay duge 1am ting nhiét do trong 6ng nghiém d3 bit kin dén 100°C trong thoi
gian 2 gid. Hon hop nay duge gidm nhiét do dén nhiét d6 trong phong va phan bb giita etyl axetat
va nuée. Lop hitu co duge rira bang nude mudi, 1am kho trén magie sulfat, va cd dé tao ra 8-{6-
metyl-1-[(4-metylphenyl)sulfonyl]-7-ox0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl}-2-phenyl-
2H-1,4-benzoxazin-3(4H)-on (0,025g, 83%) & dang diu mau t8i. Tinh theo phwong phap LCMS
cho C29H24N3058 (M+H)+:‘ m/z = 526,1; theo thir nghiém: 526,1.

Buéc 3. 8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-2-phenyl-2H-1,4-ben-
zoxazin-3(4H)-on
8-{6-Metyl-1-[(4-metylphenyl)sulfonyl]-7-oxo0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-

yl}-2-phenyl-2H-1,4-benzoxazin-3(4H)-on dugc hoa tan trong hdn hop gdm etanol (3,0ml) va
dung dich nuéc natri hydroxit 1,0M (1,0ml) va 1am ting nhiét 49 dén 80°C trong bé dau trong thoi
gian 1 gid. Sau d6, hdn hop nay dugc giam nhiét do dén nhiét do trong phong va axit héa bing
axit trifloaxetic (TFA). San phim dugc tinh ché theo phuong phap sic ky long cao ap didu ché
trén cot C-18 rira giai bing gradien nudc : axetonitril duge dém ¢ do pH=2 bang TFA, dé tao ra
san phdm néu & d& myc niy & dang ran vo dinh hinh mau tring duc (25mg). Tinh theo phuong
phap LCMS cho C2;HisN303 (M+H)™: m/z = 372,1; theo thir nghiém: 372,1. '"H NMR (400MHz,
DMSO-ds) § 11,98 (s, 1H), 11,03 (s, 1H), 7,28 (ddd, J = 8,5, 6,4, 3,9 Hz, 5SH), 7,17 (t, J = 2,8 Hz,
1H), 7,06 (s, 1H), 7,05 — 6,89 (m, 3H), 6,02 — 5,95 (m, 1H), 5,73 (s, 1H), 3,47 (s, 3H).

Cac vidu 2 dén 4
Céc hop chét theo Vi du 2 dén 4 va cac quy trinh thir nghiém duoc 4p dung dé diéu ché cac
hop chét nay dugc thé hién trong Bang 1 duéi day.

Bang 1

H

OIN

R'” ™0
7 \‘
N AN
H

(0]
Vi du s6 Tén R! Quy trinh téng hop

2-isopropyl-8-(6-metyl-7-0x0-6,7-
2 dihydro-1H-pyrolo[2,3-c]pyridin-4- i-Prop Vidul
yl)-2H-1,4-benzoxazin-3(4H)-on
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Vi du sb Tén R! Quy trinh téng hop
2-metyl-8-(6-metyl-7-0x0-6,7-
3 dihydro-1H-pyrolo[2,3-c]pyridin-4- Me Vidul

yl)-2H-1,4-benzoxazin-3(4H)-on

| 2-etyl-8-(6-metyl-7-0x0-6,7-dihydro-
4 1H-pyrolo[2,3-c]pyridin-4-yl)-2H- Et Vidul
1,4-benzoxazin-3(4H)-on

Vi du 5. 8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-2-pyridin-2-yl-2H-1,4-
benzoxazin-3(4H)-on 2,2,2-trifloaxetat

Budce 1. Metyl bromo(pyridin-2-yl)axetat

0]
O«

Br

Benzoyl peroxit (80mg, 0,3mmol) dugc bd sung mot 14n vao dung dich chira metyl 2-
pyridylaxetat (500mg, 3mmol) (do Aldrich cung cip, md san phidm #M?78305) va N-bromo-
sucxinimit (600mg, 3mmol) trong cacbon tetraclorua (Sml). Héh hop phéan Ung ndy duoc ning
nhiét d6 1én dén 100°C trong thdi gian 1 gid, 1am gidm nhiét d6 dén nhiét do trong phong, va loc
2 1oai bd cac chat rén. Dung mdi dugc lam bay hoi dé tao ra metyl bromo(pyridin-2-yl)axetat &
dang ban rin mau vang sAm. Tinh theo phuong phap LCMS cho CsHyBrNO, (M+H)": m/z=229,9,
231,9; theo thir nghiém = 229,9, 231,8.

Budc 2. 8-bromo-2-pyridin-2-yl-2H-1,4-benzoxazin-3(4H)-on

H

O_N

[y ©
_N Br

Hon hop gbébm 2-amino-6-bromophenol (100mg, 0,5mmol), metyl bromo(pyridin-2-
yl)axetat (100mg, 0,5mmol) va 1,8-diazabixyclo[5.4.0Jundec-7-en (80pl, 0,5mmol) trong N-
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metylpyrolidinon (3ml) duoc lam ting nhiét do béng vi séng & 140°C trong thoi gian 10 phut. Hon
hop phan tng nay duoc d8 nguoi, pha loding bang etyl axetat va rira bang nude. Cac 16p hitu co
két hop dugc rira bing nudc mudi, 1am kho trén MgSO0s, loc, va ¢b d8 tao ra 8-bromo-2-pyridin-
2-yl-2H-1,4-benzoxazin-3(4H)-on (0,15g, 90%) & dang san phdm thd. Tinh theo phuong phép
LCMS cho C13H1oBriN20; (M+H)": m/z = 304,9 306,9; theo thir nghiém = 305,0, 307,0.

Budc 3. 8-{6-metyl-1-[(4-metylphenyl)sulfonyl]-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c|pyridin-4-
yl}-2-pyridin-2-yl-2H-1,4-benzoxazin-3(4H)-on 2,2,2-trifloaxetat

8-bromo-2-pyridin-2-yl-2H-1,4-benzoxazin-3(4H)-on (15mg, 0,049mmol) va 6-metyl-1-
[(4-metylphenyl)sulfonyl]-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1,6-dihydro-7H-
pyrolo[2,3-c]pyridin-7-on (25mg, 0,059mmol) dugc hoa tan trong hdn hop gdm 1,4-dioxan (2ml)
va kali cacbonat (10mg, 0,07mmol) trong nuéc (0,8ml). Hdn hop phan tmg nay duoc loai bo khi
bing nito va chdt xic tic 1a phirc [1,1'-bis(diphenylphosphino)feroxen]diclopaladi(Il) voi
diclometan (theo ty 1€ 1:1) (5mg, 0,006mmol) dugc bd sung vao. Hon hop phan tmg nay dugc dun
noéng & 100°C trong thoi gian 4 gio, dugc dé ngudi, va phén chia vao nuée va EtOAc. Cée 16p hitu
co két hop duogc rira bing nuée mudi, 1am khd trén magie sulfat, va cd. San phdm duoc tinh ché
trén séc ky 16ng cao 4p diéu ché trén cot C-18 rira giai bing gradien nuéc : axetonitril duge dém
& do pH=2 bing TFA dé tao ra 8-{6-metyl-1-[(4-metylphenyl)sulfonyl]-7-ox0-6,7-dihydro-1H-
pyrolo[2,3-c]pyridin-4-y1}-2-pyridin-2-yl-2H-1,4-benzoxazin-3(4H)-on 2,2,2-trifloaxetat & dang
rén mau tréng (0,015g, 58%). Tinh theo phuong phap LCMS cho C2sH23N4OsS (M+H)": m/z =
527,1; theo thir nghiém 1a 527,1.

Budc 4. 8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-y1)-2-pyridin-2-yl-2H-1,4-
benzoxazin-3(4H)-on 2,2,2 trifloaxetat
8-{6-Metyl-1-[(4-metylphenyl)sulfonyl]-7-o0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-
yl}-2-pyridin-2-yl-2H-1,4-benzoxazin-3(4H)-on 2,2,2 trifloaxetat 0,015g, 0,028mmol) dugc hoa
tan trong hdn hop gdm etanol (2ml,) va dung dich nuéc natri hydroxit 1,0M (1ml) va khudy &
80°C trong thdi gian 2 giv. H3g hop phan tmg ndy duoc tinh ché ma khong can x Iy tiép bing
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cach sic ky 16ng cao 4p didu ché trén cot C-18 rira giai bang gradien nudc : axetonitril dugc dém
& d6 pH=2 bing TFA dé tao ra san phim néu & d muyc ndy & dang rin mau tréng (0,004g, 30%).
Tinh theo phuong phap LCMS cho C21H17N4O3 (M+H)™: m/z = 373,1; theo thir nghiém = 373,0.

Vi du 6. 2-xyclopropyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-2H-1,4-

benzoxazin-3(4H)-on

Budc 1. etyl bromo(xyclopropyl)axetat

Br
Thionyl clorua (0,46ml, 6,3mmol) dugc bd sung nhé giot vao dung dich chua axit

xyclopropylaxetic (0,5g, Smmol) (do Oakwood cung chp, ma s6 san phim #003710) trong 1,2-
dicloetan (5,2ml) & nhiét d6 trong phong. Hon hop phan tmg nay dugc lam ting nhiét do @8 hodi
Iuu trong thoi gian 2 gid, sau d6 dugc giam nhiét @ dén nhiét d6 trong phong, tai thdi diém d6 N-
bromosucxinimit (1,12g, 6,27mmol) va hydro bromua (2pl, 0,04mmol) (dung dich nudc 48%)
dugc bd sung 14n lugt vao. Hdn hop thu duge dugc 1am ting nhiét do d& hdi luu trong thoi gian 2
ngdy. Sau d6, hdn hop phén tmg nay dugc gidm nhiét do dén nhiét d6 trong phong, etanol (4ml)
dugc bd sung vao, va hdn hop phan ung nay dugc khudy & nhiét d6 trong phong trong thoi gian 2
gidy nita. Sau d6, hdn hop phén ung nay dwgc ¢d d8 tao ra san phdm tho. San phim thd duoc hoa
tan trong cacbon tetraclorua va dugc cho qua cot silicagel ngin va cb6 dé tao ra etyl

bromo(xyclopropyl)axetat (0,70g, 70%) & dang dau.

Budc 2. 2-xyclopropyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-2H-1,4-
benzoxazin-3(4H)-on

Béng céach 4p dung cic phuong phép twong tw Vi du 5, nhung st dyng etyl bromo-
(xyclopropyl)axetat, hop chit néu & d& muc nay dugc diéu ché va tinh ché theo phuong phép séc
ky long cao ap didu ché trén cot C-18 rira giai bing gradien nude : axetonitril dwgc dém & 4 pH=2
bing TFA d& tao ra 2-xyclopropyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-
2H-1,4-benzoxazin-3(4H)-on & dang rén v6 dinh hinh mau trang (0,007g, 40%). Tinh theo phuong
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phap LCMS cho C1oHigN3O3 (M+H)*: m/z = 336,1; theo thir nghiém = 336,1. "H NMR (300MHz,
DMSO-ds) & 11,68 (s, 1H), 10,36 (s, 1H), 6,92 (d, J = 3,5 Hz, 2H), 6,66 (d, J = 4,6 Hz, 2H), 6,55
(q,J = 4,7, 4,1 Hz, 1H), 5,83 (t, J = 2,3 Hz, 1H), 3,72 (d, J = 8,3 Hz, 1H), 3,20 (s, 3H), 0,82 (ddt,
J=13,0, 8,2, 4,3 Hz, 1H), 0,21 (t, J = 9,2 Hz, 1H), 0,14 — -0,05 (m, 3H).

Vi du 7. 8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-2-(tetrahy dro-2H-pyran-4-
yl)-2H-1,4-benzoxazin-3(4H)-on

Budc 1. Metyl tetrahydro-2H-pyran-4-ylaxetat

O«
SR

Hdn hop gdm axit tetrahydro-2H-pyran-4-ylaxetic (500mg, 3mmol) (do Combi Blocks
cung cdp, ma san phim #AM-1005) va axit sulfuric (20pl, 0,4mmol) trong metanol (10pl) dugc
lam téing nhiét o dé hdi luu trong thoi gian 12 gid. Sau do, hdn hop nay duoc 1am ngudi va co aé
loai bé metanol. Can thu dugc hoa tan trong EtOAc, rira bang dung dich NaHCO3 béo hoa, sy
kho, va cd dé tao ra metyl tetrahydro-2H-pyran-4-ylaxetat (510mg, 100%) dudi dang san phim
tho.

Budc 2. Metyl bromo(tetrahydro-2H-pyran-4-yl)axetat

O~
o O

n-butyllithi trong hexan 1,6M (2ml, 3mmol) dugc bd sung nho giot vao dung dich chira
N, N-diisopropyletylamin (0,6ml, 3mmol) trong tetrahydrofuran (5Sml) ¢ -78°C. Hon hop phan g
ndy dugc khudy trong thoi gian 30 phut va sau d6 dugc bd sung vao dung dich lanh chira metyl
tetrahydro-2H-pyran-4-ylaxetat (500mg, 3mmol) trong tetrahydrofuran (Sml). Hdn hop nay duogc
khudy trong thoi gian 1 gio, tiép theo bd sung clotrimetylsilan (0,4ml, 3mmol). Hdn hop thu duge
duoc nang nhiét d¢ 1én dén nhiét do trong phong trong thoi gian 1 gidy, 1am lanh dén -78°C, va N-
bromosucxinimit (0,6g, 3mmol) dugc bd sung vio. Hon hgp phan tmg nay dugc nang nhiét do 1én
dén nhiét do trong phong va khudy trong thdi gian 2 gidr nita. Huyén phi nay duoc loc qua tAm

silicagel, va cc chét rin dugc rira bing etyl ete. Dung dich hiru co duge cd dé tao ra metyl
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bromo(tetrahydro-2H-pyran-4-yl)axetat tho & dang dau (0,30g, 40%).

Buéc 3. 8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-2-(tetrahydro-2H-pyran-4-
yl)-2H-1,4-benzoxazin-3(4H)-on

Bing cach 4p dung cic phuong phép tuong ty Vi du 5, nhung sir dyng metyl bromo-
(tetrahydro-2H-pyran-4-yl)axetat, hop chit néu & @ myc nay dugc didu ché & dang rén vo dinh
hinh mau tring (0,008g, 40%). Tinh theo phuong phap LCMS cho CaiH»N304 (M+H)": m/z =
380,1; theo thir nghiém = 380,2. '"H NMR (500MHz, DMSO-ds) 8 12,00 (s, 1H), 10,73 (s, 1H),
7,25 (d, J = 3,9 Hz, 2H), 7,03 — 6,97 (m, 2H), 6,88 (dd, J = 6,6, 2,7 Hz, 1H), 6,21 - 6,11 (m, 1H),
4,45 (d,J = 4,7 Hz, 1H), 3,73 (t, J = 10,8 Hz, 2H), 3,54 (s, 3H), 3,24 — 3,12 (m, 2H), 2,18 - 2,08
(m, 1H), 1,46 — 1,26 (m, 4H).

Vi du 8. 2-etyl-4-metyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-2H-1,4-

benzoxazin-3(4H)-on
I
T
(0)
N |
7
0]

Buéc 1. 2-etyl-4-metyl-8-{6-metyl-1-[(4-metylphenyl)sulfonyl]-7-0x0-6,7-dihydro-1H-pyrolo-
[2,3-c]pyridin-4-yl1}-2H-1,4-benzoxazin-3(4H)-on

A\
N
H

2-etyl-8-{6-metyl-1-[(4-metylphenyl)sulfonyl]-7-oxo0-6,7-dihydro-1H-pyrolo[2,3-c]-
pyridin-4-y1}-2H-1,4-benzoxazin-3(4H)-on (20mg, 0,04mmol) theo Vi du 4 dugc hoa tan trong
N,N-dimetylformamit (1ml), natri hydrua trong du khoang (2mg, 0,08mmol) dugc bd sung vao,
va hdn hop nay dugc khudy trong thoi gian 10 phut. Metyl iodua (4ul, 0,06mmol) dugc bd sung
vao va hdn hop nay dugc khudy trong thdi gian thém 30 phut nita. Sau do, hdn hop phan ing nay
dwoc phan bd giita etyl axetat va nude. Céc 16p hiru co két hop duoc rira bing nude mudi, 1am khd
trén magie sulfat, va co dé tao ra 2-etyl-4-metyl-8-{6-metyl-1-[(4-metylphenyl)sulfonyl]-7-oxo-
6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl}-2H-1,4-benzoxazin-3(4H)-on thd & dang thuy tinh
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(20mg, 100%). Tinh theo phuong phap LCMS cho C26HasN30sS (M+H)": m/z = 492,1; theo thir
nghiém =491,9.

Buéc 2. 2-etyl-4-metyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-2H-1,4-
benzoxazin-3(4H)-on

2-etyl-4-metyl-8-{6-metyl-1-[(4-metylphenyl)sulfonyl]-7-0x0-6,7-dihydro-1H-pyrolo-
[2,3-c]pyridin-4-y1}-2H-1,4-benzoxazin-3(4H)-on (20mg, 0,04mmol) thé duoc hoa tan trong hdn
hop gdm etanol (2ml) va dung dich nuéc natri hydroxit 1,0M (1ml), va hdn hop phan g nay dugc
dun néng & 80°C trong thoi gian 1 gid. Sau d6, hdn hgp phan img nay dugce tinh ché ma khong xtt
ly theo LC-MS didu ché trén cot C-18 rira giai bing gradien nudc : axetonitril duge dém & do pH=2
bing TFA d& tao ra 2-etyl-4-metyl-8-(6-metyl-7-o0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-
2H-1,4-benzoxazin-3(4H)-on & dang rin mau tring (6mg, 40%). Tinh theo phuong phap LCMS
cho C1oH20N303 (M+H)": m/z = 338,1; theo thit nghiém = 338,1. '"H NMR (300MHz, DMSO-db)
812,01 (s, 1H), 7,24 (4, J = 5,3 Hz, 2H), 7,19 — 7,03 (m, 3H), 6,14 (s, 1H), 4,54 (dd, J = 8,0, 4,2
Hz, 1H), 3,53 (s, 3H), 3,31 (s, 3H), 1,81 (dd, J = 11,5, 7,2 Hz, 1H), 1,65 (dt, J = 14,4, 7,6 Hz, 1H),
0,76 (t,J = 7,3 Hz, 3H).

Vi du9. 2-isopropyl-6-metoxy-8-(6-metyl-7-ox0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-

2H-1,4-benzoxazin-3(4H)-on
O Ne A0
YTO
]
_N

o)

TIZ

Buéc 1. 8-bromo-2-isopropyl-6-metoxy-2H-1,4-benzoxazin-3(4H)-on
O N O
Br

2-amino-6-bromo-4-metoxyphenol (0,1g, 0,4mmol) (do Aldrich cung chp, ma san phim
#653705) va etyl 2-bromo-3-metylbutanoat (0,11ml, 0,69mmol) (do Alpha cung cép, ma san phédm
#B22525) duoc két hop trong N-metylpyrolidinon (1,0ml) véi 1,8-diazabixyclo[5.4.0Jundec-7-en
(0,14ml, 0,92mmol) trong dng nghiém da dugc bit kin. Hon hop phan img ndy duoc nang nhiét do
1&n dén 140°C béng vi séng trong thdi gian 15 phit. Sau d6, hdn hop phan img nay dugc lam ngudi

va phén b giita etyl axetat va dung dich HC1 IN. Céc 16p hitu co két hop duoc rira bing nuée mudi,
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lam khé trén magie sulfat, va cb d& tao ra ddu mau tbi. San phim dugc tinh ché theo phuong phap
FCC trén silicagel rira giai bang gradien hexan : etyl axetat 8 tao ra 8-bromo-2-isopropyl-6-metoxy-
2H-1,4-benzoxazin-3(4H)-on & dang ban rin (0,03g, 30%). Tinh theo phwong phép LCMS cho
C12HisBrNO3 (M+H)™: m/z=300,1, 302,1; theo thir nghiém = 300,0, 302,0.

Buéc 2. 2-isopropyl-6-metoxy-8-{6-metyl-1-[(4-metylphenyl)sulfonyl]-7-ox0-6,7-dihydro-1H-
pyrolo[2,3-c]pyridin-4-yl}-2H-1,4-benzoxazin-3(4H)-on

N
Fasa:
8-bromo-2-isopropyl-6-metoxy-2H-1,4-benzoxazin-3(4H)-on (0,03g, 0,1mmol) dugc két
hop véi 6-metyl-1-[(4-metylphenyl)sulfonyl]-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1,6-
dihydro-7H-pyrolo[2,3-c]pyridin-7-on (0,043g, 0,10mmol) trong 1,4-dioxan (2,5ml) va kali
cacbonat (0,031g, 0,22mmol) trong nudc (0,84ml). Hdn hop phan tmg ndy duoc loai bo khi bing
nito va chit xuc tac 13 phic [1,1'-bis(diphenylphosphino)feroxen]diclopaladi(Il) v6i diclometan
(theo ty 1€ 1:1) (0,009¢g, 0,01mmol) dugc bd sung vao. Hén hop phan tmg niy dugc lam tang nhiét
d6 trong dng nghiém d3 bit kin dén 100°C trong thoi gian 2 gid. Sau d6, hdn hop nay dugc gidm
nhiét 46 dén nhiét d6 trong phong va phan bb giita etyl axetat va nuée. Lép hitu co duge rira bang
nude mudi, 1am khé trén magie sulfat, va ¢d dé tao ra 2-isopropyl-6-metoxy-8-{6-metyl-1-[(4-
metylphenyl)sulfonyl]-7-ox0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl}-2H-1,4-benzoxazin-
3(4H)-on ¢ dang diu mau t6i (0,03g, 60%). Tinh theo phwong phép LCMS cho Cz7HasN306S
(M+H)": m/z = 522,1; theo thir nghi¢m = 522,1.

Budc 3. 2-isopropyl-6-metoxy-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-
2H-1,4-benzoxazin-3(4H)-on
2-isopropyl-6-metoxy-8-{6-metyl-1-[(4-metylphenyl)sulfonyl]-7-0x0-6,7-dihydro-1H-

pyrolo[2,3-c]pyridin-4-y1}-2H-1,4-benzoxazin-3(4H)-on (0,03g, 0,06mol) dugc hoa tan trong hén
hop gdm etanol (5,1ml) va dung dich nuéc natri hydroxit 1,0M (1,7ml) va 1am ting nhiét do dén
80°C trong bé dAu trong thoi gian 1 gid. Sau d6, hdn hop nay duge gidm nhiét do dén nhiét do
trong phong va axit héa bing TFA. San phim thd duoc tinh ché theo phwong phép sic ky long cao
&p didu ché trén cot C-18 rira giai bang gradien nudc : axetonitril dugc dém & d6 pH=2 béng TFA

d8 tao ra hop chét néu & @ muc nay & dang rdn vo dinh hinh mau tring duc (0,02g, 50%). Tinh

-55-



27182

theo phuong phap LCMS cho C20H2N304 (M+H)"™: m/z = 368,1; theo thit nghi¢ém = 368,1. 'H
NMR (300MHz, DMSO-ds) 8§ 12,01 (s, 1H), 10,61 (s, 1H), 7,35 — 7,20 (m, 2H), 6,57 (d, J = 2,9
Hz, 1H), 6,45 (d, J = 2,9 Hz, 1H), 6,20 (d, J = 2,1 Hz, 1H), 4,30 (d, J = 4,3 Hz, 1H), 3,70 (s, 3H),
3,53 (s, 3H), 2,28 — 2,09 (m, 1H), 0,80 (dd, J = 11,7, 6,8 Hz, 6H).

Vi du 9A. 2-isopropyl-6-metoxy-8-(6-metyl-7-0xo0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-y1)-
2H-1,4-benzoxazin-3(4H)-on (Chét ddng phan ddi anh 1)

Vi du 9B. 2-isopropyl-6-metoxy-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-y1)-
2H-1,4-benzoxazin-3(4H)-on (Chét ddng phan ddi anh 2)

Céc chit ddng phan dbi anh ciia Vi du 9 dugc tach theo phuong phap sc ky cot khong dbi
xtmg didu ché bing cach 4p dung céc didu kién tach khong dbi ximg sau: Cot: ChiralPak IA C-
2 5um, 21, 2x250mm; Pha dong: 30% EtOH/Hexan; didu kién gradien: déng dung moi &
14ml/phut; nap: 1,0mg & 900ul; thoi gian chay: 17 phut; thoi diém pic: 11,0 va 14,4 phit.

Vi du 9A, Pic 1 & dang cin rén (11,0 phat). Tinh theo phuong phdp LCMS cho C2H22N304
(M+H)": m/z = 368,1; theo thir nghiém = 368,1. '"H NMR (300MHz, DMSO-ds) § 12,01 (s, 1H),
10,61 (s, 1H), 7,35 — 7,20 (m, 2H), 6,57 (d, J = 2,9 Hz, 1H), 6,45 (d, J = 2,9 Hz, 1H), 6,20 (d, J =
2,1 Hz, 1H), 4,30 (d, J = 4,3 Hz, 1H), 3,70 (s, 3H), 3,53 (s, 3H), 2,28 — 2,09 (m, 1H), 0,80 (dd, J
= 11,7, 6,8 Hz, 6H).

Vi du 9B, Pic 2 & dang cin rén (14,4). Tinh theo phuong phdp LCMS cho C20H22N304
(M+H)*: m/z = 368,1; theo thir nghiém = 368,1. 'H NMR (300MHz, DMSO-de) & 12,01 (s, 1H),
10,61 (s, 1H), 7,35 — 7,20 (m, 2H), 6,57 (d, J = 2,9 Hz, 1H), 6,45 (d, J = 2,9 Hz, 1H), 6,20 (d, J =
2,1 Hz, 1H), 4,30 (d, J = 4,3 Hz, 1H), 3,70 (s, 3H), 3,53 (s, 3H), 2,28 — 2,09 (m, 1H), 0,80 (dd, J
= 11,7, 6,8 Hz, 6H).

Vi du 10. 2-isopropyl-6-metoxy-4-metyl-8-(6-metyl-7-ox0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-
4-yl)-2H-1,4-benzoxazin-3(4H)-on
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Hop chét theo Vi du 10 duoc tdng hop theo quy trinh thir nghiém tuong tw ma dugce st
dung cho quy trinh tdng hop ctia hop chét theo Vi du 8. LCMS theo tht nghiém (M+H)*: 382,1.
'H NMR (300MHz, DMSO-ds) 8 12,02 (s, 1H), 7,27 (d, J=4,5 Hz, 2H), 6,71 (d, /= 2,7 Hz, 1H),
6,65 (d, J = 2,7 Hz, 1H), 6,19 (bs, 1H), 4,32 (d, J=4,7 Hz, 1H), 3,77 (s, 3H), 3,53 (s, 3H), 3,31
(s, 3H), 2,22 — 2,10 (m, 1H), 0,77 (dd, J = 15,1, 6,8 Hz, 6H).

Vi du 11. Axit axetic [2-isopropyl-6-metoxy-8-(6-metyl-7-oxo0-6,7-dihydro-1H-pyrolo[2,3-
c]pyridin-4-yl)-3-ox0-2,3-dihydro-4H-1,4-benzoxazin-4-yl]
OH

A\
N
H

Buéc 1. tert-butyl (8-bromo-2-isopropyl-6-metoxy-3-oxo-2,3-dihydro-4H-1,4-benzoxazin-4-

&
e

8-bromo-2-isopropyl-6-metoxy-2H-1,4-benzoxazin-3(4H)-on (0,15g, 0,50mmol) theo Vi

yl)axetat

du 10 dugc hoa tan trong N,N-dimetylformamit (2,0ml, 26mmol) & nhiét ¢ trong phong trong khi
quyén nito. Natri hydrua trong déu khoang (0,024g, 0,60mmol) duoc b sung vao va hdn hop phan
tng nay dwoc khudy trong thdi gian 15 phut. Sau d6, axit axetic, este bromo-, 1,1-dimetyletyl
(0,11ml, 0,75mmol) dugc bb sung vao va hdn hop thu duoc duge khudy & nhiét @6 trong phong
trong thoi gian 1 gid. Sau d6, hdn hop phan tng nay dugc toi bing nude va chiét bing etyl axetat.

Céc 16p hitu co két hop duge rira bing nude mudi, lam khd trén magie sulfat, va c6 d¢ tao ra san
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phim thd & dang ban rén. San phim thd duoc tinh ché theo phuong phap FCC trén silicagel rira
giai bing gradien hexan : etyl axetat dé tao ra tert-butyl (8-bromo-2-isopropyl-6-metoxy-3-oxo-
2,3-dihydro-4H-1,4-benzoxazin-4-yl)axetat & dang thuy tinh (0,15g, 95%). Tinh theo phwong phap
LCMS cho CisH2sBrNOs (M+H)*: m/z = 414,1, 416,1; theo thir nghiém = 358,1, 360,1 (M+H-
Butyl).

Budc 2. tert-butyl (2-isopropyl-6-metoxy-8-{6-metyl-1-[(4-metylphenyl)sulfonyl]-7-0x0-6,7-
dihydro-1H-pyrolo[2,3-c]pyridin-4-yl}-3-ox0-2,3-dihydro-4H-1,4-benzoxazin-4-yl)axetat

tert-butyl  (8-bromo-2-isopropyl-6-metoxy-3-oxo-2,3-dihydro-4H-1,4-benzoxazin-4-y-
Daxetat (0,030g, 0,072mmol) dugc két hop véi 6-metyl-1-[(4-metylphenyl)sulfonyl]-4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)-1,6-dihydro-7H-pyrolo[2,3-c]pyridin-7-on (0,031g,
0,072mmol) trong 1,4-dioxan (1,8ml) va kali cacbonat (0,022g, 0,16mmol) trong nuéc (0,61ml).
Hon hop ndy duogc loai bd khi bing nito va chit xic tac 1a phtc [1,1'-bis(di phenyl-
phosphino)feroxen]diclopaladi(Il) v6i diclometan (theo ty 1 1:1) (0,006g, 0,008mmol) dugc bd
sung vao. Hon hop phan {mg ndy dugc lam tédng nhiét d6 trong bng nghiém d4 bit kin dén 100°C
trong thoi gian 1 gio. Sau d6, hdn hop phén tng ndy dwgc giam nhiét do dén nhiét d6 trong phong
va phan bd gifta etyl axetat va nude. Lép hitu co dugc rira bing nuéc mudi, 1am khd trén magie
sulfat, va cd dé tao ra tert-butyl (2-isopropyl-6-metoxy-8-{6-metyl-1-[(4-metylphenyl)sulfonyl]-
7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl1}-3-oxo0-2,3-dihydro-4H-1,4-benzoxazin-4-
ylaxetat & dang ddu mau ti (0,04g, 85%). Tinh theo phuong phép LCMS cho C33H3sN30sS
(M+H)": m/z = 636,2; theo thir nghiém = 636,2.

Budc 3. Axit [2-isopropyl-6-metoxy-8-(6-metyl-7-ox0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-
yD)-3-0x0-2,3-dihydro-4H-1,4-benzoxazin-4-yl]axetic ,

tert-butyl (2-isopropyl-6-metoxy-8-{6-metyl-1- [(4-mety1phenyl) sulfonyl]-7-0x0-6,7-
dihydro-1H-pyrolo[2,3-c]pyridin-4-y1}-3-0x0-2,3-dihydro-4H-1,4-benzoxazin-4-yl)axetat
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(0,04g, 0,06mmol) dugc hoa tan trong etanol (3,7ml) va dung dich nudc natri hydroxit 1,0M
(1,2ml). Hdn hop ndy duoc ning nhiét d6 1én dén 80°C trong bé du trong thoi gian 1 gid, duge
dé giam nhiét 4o dén nhiét do trong phong, va axit hoa béng TFA. San phém duoc tinh ché theo
phuong phép séc ky 16ng cao ap diéu ché trén cot C-18 rira giai bang gradien nuée : axetonitril
duge dém & d6 pH=2 bang TFA, d& tao ra san phim néu & @& muc nay & dang rin v6 dinh hinh
mau tring duc (0,02g, 65%). Tinh theo phwong phap LCMS cho CHz4N30s (M+H)*: m/z =
426,1; theo thir nghiém = 426,2. 'H NMR (300MHz, DMSO-ds) § 13,02 (s, 1H), 12,03 (s, 1H),
7,37-17,21 (m, 2H), 6,66 (d, J = 2,7 Hz, 1H), 6,58 (d, J = 2,7 Hz, 1H), 6,20 (bs, 1H), 4,64 (s, 2H),
4,34 (d, J = 5,2 Hz, 1H), 3,74 (s, 3H), 3,54 (s, 3H), 2,13 (dd, J = 12,3, 6,5 Hz, 1H), 0,81 (d, J =
6,9 Hz, 3H), 0,74 (d, J = 6,7 Hz, 3H).

Vi du 12. 2-[2-isopropyl-6-metoxy-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-3-

0x0-2,3-dihydro-4H-1,4-benzoxazin-4-yl]-N-metylaxetamit

HN™

o
O N O
ﬁjo
]
N

e

IZ -

O
Budc 1. Axit 2-(8-bromo-2-isopropyl-6-metoxy-3-oxo-2,3-dihydro-4H-1,4-benzoxazin-4-yl)-
axetic

OH
0)

X

tert-butyl  2-(8-bromo-2-isopropyl-6-metoxy-3-oxo-2,3-dihydro-4H-1,4-benzoxazin-4-

O<

yl)axetat (0,190g, 0,459mmol) ctia Vi du 11 duoc hoa tan trong metylen clorua (3,0ml) va axit
trifloaxetic (1,0ml) & nhiét 6 trong phong trong thoi gian 2 gié. Hon hop phéan tmg nay dugc co
trong chan khong dé tao ra axit 2-(8-bromo-2-isopropyl-6-metoxy-3-oxo-2,3-dihydro-4H-1,4-
benzoxazin-4-yl)axetic thé (0,163g, 100%) & dang dau. Tinh theo phuong phidp LCMS cho
C14H17BrNOs (M+H)": m/z = 358,1, 360,1; theo thir nghiém = 358,0, 360,0.

Buéc 2. 2-(8-bromo-2-isopropyl-6-metoxy-3-oxo-2,3-dihydro-4H-1,4-benzoxazin-4-yl)-N-
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metylaxetamit

Axit 2-(8-bromo-2-isopropyl-6-metoxy-3-oxo-2,3-dihydro-4H-1,4-benzoxazin-4-yl)-
axetic (0,05g, 0,1mmol) dugc hoa tan trong N,N-dimetylformamit (2,0ml), va 2,0M metylamin
trong metanol (0,35ml, 0,70mmol), N,N,N' N'-tetrametyl-O-(7-azabenzotriazol-1-yl)uroni
hexaflophosphat (0,064g, 0,17mmol) (do Oakwood cung c4p, ma sb san phim #023926) dugc bd
sung vao. H3n hop phan tng nay dugc khudy & nhiét 46 trong phong trong thoi gian 2 gidr va sau
d6 duoc phan bd giita etyl axetat va nude. Lép hitu co dugc rira bang dung dich HCI IN, nuéc
mubi, 1am kho trén magie sulfat, va c6 dé tao ra 2-(8-bromo-2-isopropyl-6-metoxy-3-0x0-2,3-
dihydro-4H-1,4-benzoxazin-4-yl)-N-metylaxetamit thdé & dang dau (0,05g, 100%). Tinh theo
phuong phap LCMS cho CisH20BrN20s (M+H)*: m/z = 371,1, 373,1; theo thir nghiém = 371,0,
373,0.

Budc 3. 2-(2-isopropyl-6-metoxy-8-{6-metyl-1-[(4-metylphenyl)sulfonyl]-7-0x0-6,7-dihydro-
1H-pyrolo[2,3-c]pyridin-4-yl}-3-ox0-2,3-dihydro-4H-1,4-benzoxazin-4-yl)-N-metylaxetamit

2-(8-bromo-2-isopropyl-'6-metoxy-3-oxo-2,3 -dihydro-4H-1,4-benzoxazin-4-y1)-N-
metylaxetamit (0,027g, 0,072mmol) dwoc két hop véi 6-metyl-1-[(4-rnety1phenyl)su1fonyl]-4-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1,6-dihydro-7H-pyrolo[2,3-c]pyridin-7-on (0,031g,
0,072mmol) trong 1,4-dioxan (1,8ml) va kali cacbonat (0,022¢g, 0,16mmol) trong nuée (0,61ml).
HOn hop nay dugc loai bo khi bing nito va chdt xtGc tic 1a phac [1,1'-bis(di-
phenylphosphino)feroxen]diclopaladi(Il) véi diclometan (theo ty 1€ 1:1) (0,006g, 0,008mmol)
duoc bd sung vao. Sau d6, hdn hop phéan tng nay duoc 1am néng trong dng nghiém d3 bit kin dén
100°C trong thoi gian 1 gid, 1am gidm nhiét d6 dén nhiét d6 trong phong, va phan bd gifta etyl

axetat va nude. Lop hitu co dugc rira bang nwdc mudi, lam khod trén magie sulfat, va c6 dé tao ra
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2-(2-isopropyl-6-metoxy-8-{6-metyl-1-[(4-metylphenyl)sulfonyl]-7-ox0-6,7-dihydro-1H-
pyrolo[2,3-c]pyridin-4-yl}-3-oxo0-2,3-dihydro-4H-1,4-benzoxazin-4-yl)-N-metylaxetamit thd &
dang dau mau t6i (0,035g, 83%). Tinh theo phwong phap LCMS cho C30H33N407S (M+H)": m/z
=593,1; theo thir nghi€ém = 593,2.

Budc 4. 2-[2-isopropyl-6-metoxy-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-
3-0x0-2,3-dihydro-4H-1,4-benzoxazin-4-yl]-N-metylaxetamit

2-(2-Isopropyl-6-metoxy-8-{ 6-metyl-1-[(4-metylphenyl)sulfonyl]-7-ox0-6,7-dihydro-1H-
pyrolo[2,3-c]pyridin-4-yl}-3-oxo-2,3-dihydro-4H-1,4-benzoxazin-4-yl)-N-metylaxetamit
(0,035g, 0,059mmol) dugc hoa tan trong hdn hop gdm etanol (3,7ml) va dung dich nuéc natri
hydroxit 1,0M (1,2ml) va 1am ting nhiét d6 dén 80°C trong bé dau trong thoi gian 1 gid. Sau do,
hdn hop ndy duoc giam nhiét d6 dén nhiét d6 trong phong va axit hoa bang TFA. San phim duoc
tinh ché theo phwong phép sic ky 16ng cao 4p didu ché trén cot C-18 rira giai trong gradien nudc
- axetonitril dugc dém & 6 pH=2 bang TFA, d& tao ra hop chit néu & d& muc nay & dang rin vo
dinh hinh mau triing duc (0,015g, 47%). Tinh theo phuong phap LCMS cho C3H27N40s (M+H)*:
m/z = 439,1; theo thir nghiém = 439,1. 'H NMR (300MHz, DMSO-ds) & 12,03 (s, 1H), 8,09 (d, J
=4,7 Hz, 1H), 7,27 (d, J = 2,6 Hz, 2H), 6,65 (d, J = 2,7 Hz, 1H), 6,44 (d, J = 2,7 Hz, 1H), 6,23 —
6,14 (m, 1H), 4,58 — 4,38 (m, 2H), 4,35 (d, J = 5,0 Hz, 1H), 3,72 (s, 3H), 3,54 (s, 3H), 2,63 (d, J
= 4,5 Hz, 3H), 2,16 (dd, J = 11,9, 6,9 Hz, 1H), 0,81 (d, J = 6,9 Hz, 3H), 0,75 (d, J = 6,7 Hz, 3H).

Céc vidy 13 dén 16
Céc hop chit theo cac vi du 13 dén 16 va céc quy trinh thir nghiém duoc ap dung dé diéu
ché cac hop chét nay duoc thé hién trong Bang 2 dudi déy.

Vi du s6 Tén R3 Quy trinh tdng hop
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2-[2-isopropyl-6-metoxy-8-(6-metyl-7-oxo-

3 6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-3- (’]‘\\H ; Vidu 12
ox0-2,3-dihydro-4H-1,4-benzoxazin-4- n
yl]axetamit
2-isopropyl-6-metoxy-8-(6-metyl-7-0x0-6,7- |

" dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-4-[2- [:] Vid 12
(4-metylpiperazin-1-yl)-2-oxoetyl]-2H-1,4- o
benzoxazin-3(4H)-on
2-isopropyl-6-metoxy-8-(6-metyl-7-0x0-6,7-

s dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-4- | :N Vidug
(pyridin-4-ylmetyl)-2H-1,4-benzoxazin- AL
3(4H)-on |
2,4-diisopropyl-6-metoxy-8-(6-metyl-7-oxo-

16 6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)- i-Prop Vidu 8
2H-1,4-benzoxazin-3(4H)-on

Vidu 17. 2-isopropyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-3-0x0-3,4-
dihydro-2H-1,4-benzoxazin-6-carbonitril

H
O=_N
ol
7
N

7

2N

<

IZ -

O
Budce 1. 3-bromo-4-hydroxy-5-nitrobenzonitril
O,N 2N
ey
Br
Brom (500mg, 3mmol) dugc bd sung vao hdn hop gdm 4-hydroxy-3-nitrobenzonitril
(500mg, 3mmol) (do Aldrich cung cip, ma san phdm #344575), sit clorua (100mg, 0,9mmol) va
axit axetic (20ml) & nhiét d6 trong phong. Hdn hop phan tmg nay dugc ning nhiét d6 1én dén 50°C
trong thoi gian 2 gid, dwoc dé giam nhiét do dén nhiét d6 trong phong, va nude (100ml) dugc bd
sung vao. Chit két tua tir tir dugce tao ra, gom, rira bang nudc, va lam kho dé thu dugc 3-bromo-4-
hydroxy-5-nitrobenzonitril (0,50g, 70%) & dang rdn mau vang. Tinh theo phuong phép LCMS cho
C7H4BrN2O3 M+H)+: m/z = 242,9, 244,9; theo thir nghiém = 242,9, 244.9.
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Budéc 2. 3-amino-5-bromo-4-hydroxybenzonitril

H,N 2
HO
Br
Mat sit (300mg, Smmol) duge bd sung vao hdn hop gdm 3-bromo-4-hydroxy-5-nitrob-

N

enzonitril (400mg, 2mmol) trong axit axetic (20ml). Sau do, hdn hop nay dugc loai bé khi béng
nito va khudy qua dém & nhiét do trong phong. Hdn hop phan g nay duoc cd dé loai bo axit
axetic, va cin dugc phan bb giita etyl axetat va dung dich nuéc natri bicacbonat bio hoa. Cac 16p
hitu co két hop duogc rira bang nuéce mudi, 1am kho trén magie sulfat, loc, va cd dé tao ra 3-amino-
5-bromo-4-hydroxybenzonitril & dang rin mau sdm (250mg, 70%) thd. Tinh theo phwong phap
LCMS cho C7HsBrN20 (M+H)*: m/z =212,9, 214,9; theo thir nghiém = 212,9, 214,9.

Budc 3. 2-isopropyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-3-o0xo-3,4-
dihydro-2H-1,4-benzoxazin-6-carbonitril

Béng cach 4p dung diéu kién ctia cac phuong phap twong ty theo Vi du 9, nhung bing cach
st dung 3-amino-5-bromo-4-hydroxybenzonitril, hop chit néu & @ muc ndy dwoc didu ché va tinh
ché theo phuong phap sic ky 1éng cao ap didu ché trén cot C-18 rira giai bing gradien nuéc :
axetonitril dwgc dém & d6 pH=2 bing TFA dé tao ra 2-isopropyl-8-(6-metyl-7-ox0-6,7-dihydro-
1H-pyrolo[2,3-c]pyridin-4-yl)-3-0x0-3,4-dihydro-2H-1,4-benzoxazin-6-carbonitril & dang rén vo
dinh hinh mau tring (0,007g, 40%). Tinh theo phuong phap LCMS cho C20H19N4O3 (M+H)": m/z
= 363,1; theo thir nghiém = 363,0. '"H NMR (300MHz, DMSO-dj) & 12,06 (s, 1H), 11,01 (s, 1H),
7,46 (d, J = 2,0 Hz, 1H), 7,34 (s, 1H), 7,27 (t, J = 2,7 Hz, 1H), 7,18 (d, J = 2,0 Hz, 1H), 6,24 -
6,13 (m, 1H), 4,62 (d, J = 3,8 Hz, 1H), 3,53 (s, 3H), 2,29 — 2,16 (m, 1H), 0,78 (dd, J = 6,8, 3,9
Hz, 6H).

Vi du 18. 2-isopropyl-4-metyl-8-(6-metyl-7-o0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-y1)-3-
0x0-3,4-dihydro-2H-1,4-benzoxazin-6-carbonitril

oM 2N
X,
/N N
o H

Budc 1. 8-bromo-2-isopropyl-4-metyl-3-ox0-3,4-dihydro-2H-1,4-benzoxazin-6-carbonitril
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0N N
L
Br

Natri hydrua trong dau khoang (2mg, 0,07mmol) dugc b sung vao hdn hop gdm 8-bromo-
2-isopropyl-3-oxo-3,4-dihydro-2H-1,4-benzoxazin-6-carbonitril (20mg, 0,07mmol) theo Vi du
17, trong N,N-dimetylformamit (2ml). Hon hgp phén tng nay dwgc khudy trong thoi gian 5 phut,
metyl iodua (5,1ul, 0,08 1mmol) duogc bd sung vao, va hdn hop phan tmg nay dugc khudy trong
thém 1 gid. Sau d6, phan ing dugc phén bb giita etyl axetat va nude. Céc 16p hitu co két hop duoc
rira bing nude mudi, 1am khd trén MgS0s, loc, va ¢d dé tao ra 8-bromo-2-isopropyl-4-metyl-3-
0x0-3,4-dihydro-2H-1,4-benzoxazin-6-carbonitril thé ¢ dang thiy tinh (0,020g, 100%). Tinh theo
phuong phéap LCMS cho CisHuBrN>O2 (M+H)™: m/z = 309,1, 311,1; theo thir nghiém = 308,9,
310,7.

Budc 2. 2-isopropyl-4-metyl-8-{6-metyl-1-[(4-metylphenyl)sulfonyl]-7-0x0-6,7-dihydro-1H-
pyrolo[2,3-c]pyridin-4-y1}-3-0x0-3,4-dihydro-2H-1,4-benzoxazin-6-carbonitril

8-bromo-2-isopropyl-4-metyl-3-0x0-3,4-dihydro-2H-1,4-benzoxazin-6-carbonitril  (16mg,
0,051mmol) va 6-metyl-1-[(4-metylphenyl)sulfonyl]-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
y1)-1,6-dihydro-7H-pyrolo[2,3-c]pyridin-7-on (26mg, 0,061mmol) dugc hoa tan trong 1,4-dioxan
(2ml) bang kali cacbonat (10mg, 0,08mmol) trong nude (0,9ml) va hdn hop ndy duoc loai bé khi
béng nito. Chét xtc tac 13 phitrc [1,1'-bis(diphenylphosphino)feroxen]diclopaladi(Il) véi diclometan
(theo ty 1€ 1:1) (Smg, 0,006mmol) dugc bd sung vao va hdn hop ndy duge dun nong & 100°C trong
thoi gian 4 gio. Sau d6, hdn hop phéan tng ndy dugc 1am ngudi va phan bd giita nude va etyl axetat.
Céc 16p hitu co két hop duoc 1am khod bing MgSO4 va cd dé tao ra 2-isopropyl-4-metyl-8-{6-metyl-
1-[(4-metylphenyl)sulfonyl]-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl}-3-oxo-3,4-dihydro-
2H-1,4-benzoxazin-6-carbonitril thd & dang thiy tinh (0,027g, 100%). Tinh theo phuong phép
LCMS cho CasH27N405S (M+H)*: m/z = 531,1; theo thir nghiém = 531,2.

Budce 3. 2-isopropyl-4-metyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-y1)-3-
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0x0-3,4-dihydro-2H-1,4-benzoxazin-6-carbonitril
2-Isopropyl-4-metyl-8-{6-metyl-1-[(4-metylphenyl)sulfonyl]-7-oxo-6,7-dihydro-1H-

pyrolo[2,3-c]pyridin-4-yl1}-3-ox0-3,4-dihydro-2H-1,4-benzoxazin-6-carbonitril (0,027g,
0,051mmol) duoc hoa tan trong hdn hop gbm etanol (2ml) va dung dich nu6c natri hydroxit 1,0M
(1ml). Sau d6, hdn hop nay duge dun néng & 80°C trong thoi gian 1 gio. Hon hop phan tmg nay
duoc tinh ché ma khéng cin duge xtt 1y theo phwong phap sc ky 16ng cao 4p diéu ché trén cot C-
18 rira giai bing gradien nuée: axetonitril duge dém & do pH=2 bing TFA dé tao ra hop chit néu
& d& muc ndy & dang rin v6 dinh hinh mau tring (0,005g, 26%). Tinh theo phwong phap LCMS
cho C21H21N4O3 (M+H)"™: m/z = 377,1; theo thit nghiém = 377,1. 'H NMR (300MHz, DMSO-dp)
12,06 (s, 1H), 7,65 (d, J = 1,9 Hz, 1H), 7,56 (d, 1H), 7,34 (s, 1H), 7,30 — 7,25 (m, 1H), 6,21 —
6,14 (m, 1H), 4,62 (d, J = 4,2 Hz, 1H), 3,54 (s, 3H), 3,34 (s, 3H), 2,27 - 2,18 (m, 1H), 0,75 (d, J
= 6,8 Hz, 6H).

Vi du 19. 2-isopropyl-4-metyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-3-
0x0-3,4-dihydro-2H-1,4-benzoxazin-6-carboxamit

| o

;JV\N NH,
O
A
o H
2-Isopropyl-4-metyl-8-{6-metyl-1-[(4-metylphenyl)sulfonyl]-7-0x0-6,7-dihydro-1H-

pyrolo[2,3-c]pyridin-4-yl}-3-oxo0-3,4-dihydro-2H-1,4-benzoxazin-6-carbonitril theo Vi du 18
duoc hoa tan trong hdn hop gdm etanol (2ml) va dung dich nudc natri hydroxit 1,0M (1ml). Sau
d6, hdn hop ndy duoc dun néng & 80°C trong thoi gian 4 gio. Hdn hop phan tng ndy dugc tinh
ché ma khong can duge xir Iy theo phuong phap sic ky 1ong cao &p diéu ché trén cot C-18 rira giai
bang gradien nuéc : axetonitril duge dém & do pH=2 bing TFA dé tao ra hop chit néu & d& muc
ndy & dang rin v dinh hinh mau tring (0,007g, 20%). Tinh theo phwong phdp LCMS cho
C21H23N4O4 (M+H)": m/z = 395,1; theo thir nghiém = 395,2. 'H NMR (300MHz, DMSO-dj) &
12,04 (s, 1H), 8,00 (s, 1H), 7,68 (d, J = 1,3 Hz, 1H), 7,61 (d, J = 1,5 Hz, 1H), 7,35 (s, 1H), 7,30
(s, 1H), 7,27 (t, J = 2,5 Hz, 1H), 6,15 (t, J = 2,1 Hz, 1H), 4,51 (d, J = 4,3 Hz, 1H), 3,55 (s, 3H),
3,36 (s, 3H), 2,21 (dd, J = 11,4, 6,7 Hz, 1H), 0,77 (dd, J = 6,6 Hz, 6H).

Vi du 20. 2-isopropyl-N-metyl-8-(6-metyl-7-ox0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-y1)-3-

o0x0-3,4-dihydro-2H-1,4-benzoxazin-6-carboxamit
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Budce 1. Axit 8-bromo-2-isopropyl-3-oxo-3,4-dihydro-2H-1,4-benzoxazin-6-carboxylic

H (o]
OgN OH
O
Br

Dung dich chita 8-bromo-2-isopropyl-3-oxo-3,4-dihydro-2H-1,4-benzoxazin-6-carbonitril
(tlr Vi du 18, 30mg, 0,1mmol) trong axit hydrocloic ddm dic (1ml, 30mmol) dugc dun noéng &
100°C trong thoi gian 10 gid. Hon hop phan tng ndy duogc lam ngudi va cd trong chan khong, sau
d6 dugc phan bd gitta nude va etyl axetat. Céc 16p hitu co két hop duoc rira bing nude mudi, 1am
khé trén MgSOs, loc, va ¢b dé tao ra axit 8-bromo-2-isopropyl-3-oxo-3,4-dihydro-2H-1,4-
benzoxazin-6-carboxylic thd & dang cén rdn (30mg, 100%). Tinh theo phuong phap LCMS cho
C12H13BrNOs (M+H)": m/z = 314,0, 316,0; theo thir nghiém = 313,9, 315,9.

Budc 2. 8-bromo-2-isopropyl-N-metyl-3-o0xo0-3,4-dihydro-2H-1,4-benzoxazin-6-carboxamit

H 0]
ON N~
H
(@)
Br

N,N,N' N'-Tetrametyl-O-(7-azabenzotriazol-1-yl)uroni hexaflophosphat (54mg,
0,14mmol) va N, N-diisopropyletylamin (30pl, 0,2mmol) dugc bd sung vao dung dich chita axit 8-
bromo-2-isopropyl-3-oxo-3,4-dihydro-2H-1,4-benzoxazin-6-carboxylic (30mg, 0,1mmol) trong
DMF (2ml). Metylamin trong etanol (3M, 48pl, 0,14mmol) duoc bd sung vao va hdn hop phan
g nay dugc khudy & nhiét do trong phong trong thoi gian 1 gio. Sau do, hdn hop phan tmg nay
dwoc phéan bd gitta dung dich HCI IN va etyl axetat. Cac 16p hitu co két hop duoc rira bang nude
mubi, 1lam khd trén MgSOs, loc, va cd dé tao ra 8-bromo-2-isopropyl-N-metyl-3-oxo-3,4-dihydro-
2H-1,4-benzoxazin-6-carboxamit thd & dang thuy tinh (30mg, 90%). Tinh theo phuong phép
LCMS cho C13H16BrN203 (M+H)*: m/z = 327,1, 329,1; theo thir nghiém = 327,0, 329,0.

Budc 3. 2-isopropyl-N-metyl-8-(6-metyl-7-0xo0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-y1)-3-

0x0-3,4-dihydro-2H-1,4-benzoxazin-6-carboxamit
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Béng céach 4p dung diéu kién ciia cc phuong phép tuong tw theo Vi du 9, nhung bing cach
sir dung 8-bromo-2-isopropyl-N-metyl-3-0x0-3,4-dihydro-2H-1,4-benzoxazin-6-carboxamit thu
duoc theo budce 2, hop chét néu & d& muc ndy duge didu ché va tinh ché theo phuong phap sic ky
16ng cao 4p didu ché trén cot C-18 rira giai bing gradien nudc : axetonitril duge dém & do pH=2
bang TFA d tao ra 2-isopropyl-N-metyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-
4-yl1)-3-0x0-3,4-dihydro-2H-1,4-benzoxazin-6-carboxamit & dang rén vd dinh hinh mau tring
(5mg, 30%). Tinh theo phuong phip LCMS cho C21H23N4Os (M+H)™: m/z = 395,1; theo thir
nghiém = 395,1. '"H NMR (300MHz, DMSO-ds) § 12,03 (s, 1H), 10,84 (s, 1H), 8,38 — 8,28 (m,
1H), 7,50 (d, J = 2,1 Hz, 1H), 7,37 (d, J = 1,9 Hz, 1H), 7,28 (s, 1H), 7,27 - 7,23 (m, 1H), 6,18 (s,
1H), 4,49 (d, J = 4,1 Hz, 1H), 3,55 (s, 3H), 2,73 (d, J = 4,4 Hz, 3H), 2,27 - 2,14 (m, 1H), 0,79
(dd, J =6,9, 2,0 Hz, 6H).

Vi du 21. 2-isopropyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-6-nitro-2H-

1,4-benzoxazin-3(4H)-on

H
N NO,

Hop chét theo Vi du 21 duge tdbng hop theo quy trinh thir nghiém twong ty ma dugc st
dung cho quy trinh téng hop cta hop chét theo Vi dy 9. LCMS theo thir nghiém (M+H)*: 383,1.
'H NMR (300MHz, DMSO-ds) § 12,11 (s, 1H), 11,11 (s, 1H), 7,90 (d, J= 2,8 Hz, 1H), 7,73 (d, J
=2,8 Hz, 1H), 7,36 — 7,22 (m, 2H), 6,23 (s, 1H), 4,70 (d, J= 3,6 Hz, 1H), 3,55 (s, 3H), 2,30 - 2,19
(m, 1H), 0,80 (d, J= 6,8 Hz, 6H).
Vi dy 22. 4-(2-isopropyl-6-metoxy-4-metyl-3,4-dihydro-2H-1,4-benzoxazin-8
Vi dy 22. 4-(2-isopropyl-6-metoxy-4-metyl-3,4-dihydro-2H-1,4-benzoxazin-8-yl)-6-metyl-1,6-
dihydro-7H-pyrolo[2,3-c]pyridin-7-on

A\
/N N
H

Budc 1. 8-bromo-2-isopropyl-6-metoxy-3,4-dihydro-2H-1,4-benzoxazin
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2,0M phirc boran-dimetyl sulfua (do Aldrich cung cép, ma san phdm #194824) trong toluen
(400ul, 0,7mmol) dugc bd sung nhé giot vao hdn hop gdm 8-bromo-2-isopropyl-6-metoxy-2H-
1,4-benzoxazin-3(4H)-on (100mg, 0,4mmol) cta Vi du 9 ¢ nhiét d¢ trong phong va sau do6 hdn
hop nay duoc dun néng & 60°C qua dém. Hon hop phan tmg ndy dugc giam nhiét do dén nhiét d6
trong phong, pha lodng bing MeOH, va dun néng & 60°C trong thoi gian 30 phit nita. Sau do, hén
hop niy duoc giam nhiét d6 dén nhiét do trong phong va c6 d& tao ra san phém thd. San phém thd
duoc tinh ché theo phuong phap FCC trén silicagel rira giai bang gradien hexan : etyl axetat dé tao
ra 8-bromo-2-isopropyl-6-metoxy-3,4-dihydro-2H-1,4-benzoxazin & dang dau trong (70mg,
70%). Tinh theo phwong phap LCMS cho C12Hi7BfNO2 (M+H)": m/z = 286,1, 288,1; theo thu
nghiém = 286,0, 288,0.

Budc 2. 4-(2-isopropyl-6-metoxy-4-metyl-3,4-dihydro-2H-1,4-benzoxazin-8-yl)-6-metyl-1,6-
dihydro-7H-pyrolo[2,3-c]pyridin-7-on

Bing cach ap dung diéu kién ctia cac phuong phap twong tu theo Vi du 8, nhung sir dung
8-bromo-2-isopropyl-6-metoxy-3,4-dihydro-2H-1,4-benzoxazin thu dugc theo bude 1, hop chét
néu & d& muyc nay dugc didu ché va tinh ché theo phuwong phép séc ky 1ong cao &p didu ché trén
cot C-18 rira giai bing gradien nudc : axetonitril dwge dém & d pH=2 bing TFA dé tao ra 4-(2-
isopropyl-6-metoxy-4-metyl-3,4-dihydro-2H-1,4-benzoxazin-8-yl)-6-metyl-1,6-dihydro-7H-
pyrolo[2,3-c]pyridin-7-on & dang rin vo dinh hinh mau tring (5mg, 30%). Tinh theo phwong phap
LCMS cho C21H2¢N303 (M+H)": m/z = 368,1; theo thir nghiém = 368,1. 'H NMR (300MHz,
DMSO-ds) § 11,90 (s, 1H), 7,21 (t, J = 2,7 Hz, 1H), 7,16 (s, 1H), 6,24 (d, J = 2,8 Hz, 1H), 6,18
(d, J =2,8 Hz, 1H), 6,12 (d, J = 2,1 Hz, 1H), 3,75 - 3,67 (m, 1H), 3,67 (s, 3H), 3,51 (s, 3H), 3,30
(d, J =9,5 Hz, 1H), 3,01 — 2,91 (m, 1H), 2,85 (s, 3H), 1,68 — 1,57 (m, 1H), 0,82 (d, J = 6,8 Hz,
3H), 0,75 (d, J = 6,7 Hz, 3H).

Cac vi du 23 dén 24
Céc hop chit theo céc vi dy 23 dén 24 va cac quy trinh thit nghiém dugc 4p dung dé didu

ché cac hop chit nay dwoc thé hién trong Bang 3 dudi day.

Bang 3
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2-xyclopropyl-6-metoxy-8-(6-metyl-7-
23 0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyrid- l>——§— Vidu6
in-4-y1)-2H-1,4-benzoxazin-3(4H)-on

6-metoxy-8-(6-metyl-7-0x0-6,7-dihyd-
24 ro-1H-pyrolo[2,3-c]pyridin-4-yl)-2-phe- @-% Vidy6
nyl-2H-1,4-benzoxazin-3(4H)-on

Vi du 24A. 6-metoxy-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-2-phenyl-2H-
1,4-benzoxazin-3(4H)-on (Chét ddng phén d6i anh 1)

Vi du 24B. 6-metoxy-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-2-phenyl-2H-
1,4-benzoxazin-3(4H)-on (Chét ddng phan d6i anh 2)

N\
~N N
H

Céc chit ddng phén ddi anh ciia Vi du 24 duge tach theo phuong phap sic ky 1ong cao 4p
didu ché khong dbi ximg bing céch &p dung céc diéu kién sau: Cot: Phenomenex Lux Cellulose
C-4, 5um, 21,2x25mm; Pha dong: 30% Etanol trong hexan; Gradien: 18ml/phit; nap: 2mg trong
1800u1; Thoi gian chay: 28 phut; thoi gian Iuu pic: 20,9 va 24,0 phut.

Vi du 24A, Pic 1 (20,9 phat) & dang cén ran. Tinh theo phuong phép LCMS cho
C23H20N304 (M+H)*: m/z=402,1; theo thir nghiém: 402,1. '"H NMR (300MHz, DMSO-ds) & 11,93
(s, 1H), 10,90 (s, 1H), 7,28 — 7,17 (m, 4H), 7,13 (t, J = 2,7 Hz, 1H), 7,02 (s, 1H), 6,49 (d, J = 2,9
Hz, 1H), 6,46 (d, J = 2,9 Hz, 1H), 5,99 (s, 1H), 5,61 (s, 1H), 3,65 (s, 3H), 3,42 (s, 3H).

Vi du 24B, Pic 2 (24,0 phat) & dang cén rdn. Tinh theo phwong phap LCMS cho
C23H2oN304 (M+H)*: m/z=402,1; theo thir nghi€ém: 402,1. THNMR (300MHz, DMSO-ds) 6 11,93
(s, 1H), 10,90 (s, 1H), 7,28 — 7,17 (m, 4H), 7,13 (t, J = 2,7 Hz, 1H), 7,02 (s, 1H), 6,49 d,J=29
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Hz, 1H), 6,46 (d, J = 2,9 Hz, 1H), 5,99 (s, 1H), 5,61 (s, 1H), 3,65 (s, 3H), 3,42 (s, 3H).

Vi du 25. 2-(2-clo-4-florophenyl)-6-metoxy-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-
c]pyridin-4-yl)-2H-1,4-benzoxazin-3(4H)-on

H
Cl O N OL
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Budc 1. Metyl bromo(2-clo-4-florophenyl)axetat
Br

mo\
F ci©

Dung dich chira metyl (2-clo-4-florophenyl)axetat (100mg, 0,5mmol) (do Acros Organics
cung chp, ma san phim #30478) va N-bromosucxinimit (90mg, 0,5mmol) trong cacbon tetraclorua
(0,7ml) dugc nang nhiét 4o 1én dén 100°C trong thoi gian 1 git. Hon hgp phan tmg ndy dugc gidm
nhiét do dén nhiét d trong phong, loc, va phan bb gira etyl axetat va nuéc. Cac 16p hitu co két
hop duoc rira bing nudce mudi, lam khd trén MgSOs4, loc, va ¢d dé tao ra metyl bromo(2-clo-4-

florophenyl)axetat thd & dang ban rin mau vang nhat (120mg, 90%).

Budc 2. 2-(2-clo-4-florophenyl)- 6-metoxy -8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]-
pyridin-4-y1)-2H-1,4-benzoxazin-3(4H)-on

Bang céch 4p dung diéu kién ctia cac phuong phép tuong tu theo Vi du 9, nhung bang cach
str dung metyl bromo(2-clo-4-florophenyl)axetat thu dugc theo budc 1, hop chét néu & d& muc nay
duoc diéu ché va tinh ché theo phuong phap séc ky long cao ap diéu ché trén cot C-18 rira giai
bang gradien nuéc : axetonitril dugc dém & 4o pH=2 bing TFA d& tao ra 2-(2-clo-4-florophenyl)-
6-metoxy-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c] pyridin-4-y1)-2H-1,4-benzoxazin-
3(4H)-on & dang rin vo dinh hinh mau tréng (4mg, 20%). Tinh theo phuong phap LCMS cho
Ca3H1sCIFN3O4 (M+H)*: m/z = 454,1; theo thir nghiém = 454,1. "H NMR (300MHz, DMSO-ds)
811,94 (s, 1H), 11,00 (s, 1H), 7,52 — 7,40 (m, 2H), 7,36 — 7,13 (m, 2H), 7,11 (s, 1H), 6,55 (s, 1H),
6,13 (s, 1H), 5,87 (s, 1H), 3,74 (s, 3H), 3,46 (s, 3H).

Vi du 26. 2-isopropyl-6-metoxy-8-(6-metyl-7-ox0-6,7-dihydro-1H-pyrazolo[3,4-c]pyridin-4-yl)-
2H-1,4-benzoxazin-3(4H)-on
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Budc 1. 2-isopropyl-6-metoxy-8-(6-metyl-7-oxo-1-{[2-(trimetylsilyl)etoxyJmetyl}-6,7-dihydro-
1H-pyrazolo[3,4-c]pyridin-4-yl)-2H-1,4-benzoxazin-3(4H)-on

ON O.
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Béng cach 4p dung diéu kién ctia cic phuong phap tuong tw theo Vi du 9, nhung sir dung 6-
metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1-{[2-(trimetylsilyl)etoxy]metyl}-1,6-
dihydro-7H-pyrazolo[3,4-c]pyridin-7-on (0,081g, 0,20mmol) (W02013097601), hop chit néu & @&
muc ndy dugc diéu ché & dang dAu. Tinh theo phwong phdp LCMS cho CasH3sN4OsSi (M+H)"™: m/z
= 499,2; theo thir nghi€ém = 499,2.

Budc 2. 2-isopropyl-6-metoxy-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrazolo[3,4-c]pyridin-4-yl)-
2H-1,4-benzoxazin-3(4H)-on
2-Isopropyl-6-metoxy-8-(6-metyl-7-oxo-1-{[2-(trimetylsilyl)etoxy]metyl}-6,7-dihydro-

1H-pyrazolo[3,4-c]pyridin-4-yl)-2H-1,4-benzoxazin-3(4H)-on dugc hoa tan trong hdn hop gdém
metylen clorua va TFA (theo ty 1€ 2:1) va khudy & nhiét 46 trong phong trong thoi gian 3 gio. Hén
hop phan Umg nay dugc cd trong chan khong dé tao ra can dang dau. Cin nay duge hoa tan trong
etanol (3ml) va amoni hydroxit (1ml) va hdn hop nay duge khudy qua dém & nhiét d6 trong phong.
Sau d6, hdn hop ndy duoc o trong chén khong d8 tao ra cin dang thuy tinh. San phém duoc tinh
ché theo phuong phép sic ky 1éng cao &p didu ché trén cot C-18 rira giai bang gradien nuéc :
axetonitril duge dém & d6 pH=2 bang TFA, dé tao ra hop chét néu & d& muyc ndy & dang rén vo
dinh hinh mau tring duc (25mg, 42%). Tinh theo phwong phap LCMS cho C19H21N4O4 (M+H)*:
m/z = 369,1; theo thir nghiém = 369,1. 'H NMR (300MHz, DMSO-ds) & 10,64 (s, 1H), 7,80 (s,
1H), 7,36 (s, 1H), 6,58 (d, J = 2,4 Hz, 1H), 6,48 (d, J = 2,6 Hz, 1H), 4,39 (d, J = 3,8 Hz, 1H), 3,72
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(s, 3H), 3,56 (s, 3H), 2,28 — 2,11 (m, 1H), 0,76 (dd, J = 6,6, 3,4 Hz, 6H).

Vi du 27. 6-metoxy-2,2-dimetyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-
2H-1,4-benzoxazin-3(4H)-on
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Hop chét theo Vi du 27 dugc tdng hop theo quy trinh thir nghiém twong tw quy trinh da
duogc ap dung cho quy trinh tdng hop hop chét theo Vi dy 9 d tao ra chét rin v dinh hinh mau
tréng (15mg, 25%). LCMS theo thir nghiém (M+H)*: 354,1. '"H NMR (300MHz, DMSO-d) §
12,03 (s, 1H), 10,59 (s, 1H), 7,26 (t, J=2,7 Hz, 1H), 7,19 (s, 1H), 6,56 (d, J = 2,9 Hz, 1H), 6,47
(d, J=2,9 Hz, 1H), 6,22 — 6,12 (m, 1H), 3,70 (s, 3H), 3,54 (s, 3H), 1,30 (s, 6H).

Vi du 28. 2-isopropyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-6-(1-metyl-
1H-pyrazol-4-yl)-2H-1,4-benzoxazin-3(4H)-on

4-bromo-2-nitrophenol (1,0g, 4,6mmol) (do Aldrich .cung cép, mi san phim #309877)
dugc két hop vé6i 1-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol (1,0g,
5,0mmol) (do Acros Organics cung cAp, mi san phim #38296) trong 1,4-dioxan (20ml) va xezi
florua (1,5g, 10mmol) trong nu6c (10ml). Hn hop nay dwoc loai bo khi bing nito, chit xtic tac
4-(di-tert-butylphosphino)-N, N-dimetylanilin - diclopaladi (theo ty 1§ 2:1) (0,1g, 0,2mmol) dugc
bd sung vao, va hdn hop ndy duge 1am tang nhiét d6 trong 5ng nghiém d3 bit kin ¢én 100°C trong

thoi gian 1 gio. Sau d6, hdn hop nay duoc giam nhiét do dén nhiét do trong phong va phan bd giita

-72-



27182

etyl axetat va nude. Lép hitu co duge rira béng nudc mudi, 1am khd trén magie sulfat, va cd dé tao
ra dAu mau t6i. San phim dugc tinh ché theo phuong phap FCC trén silicagel rira giai bang gradien
hexan : etyl axetat & tao ra 4-(1-metyl-1H-pyrazol-4-yl)-2-nitrophenol & dang rin mau vang
(0,20g, 20%). Tinh theo phwong phap LCMS cho C1oH1oN303 (M+H)": m/z = 220,1; theo thit
nghiém =220,1.

Buéc 2. 2-bromo-4-(1-metyl-1H-pyrazol-4-yl)-6-nitrophenol

=N

O,N <N~

HO
Br

4-(1-Metyl-1H-pyrazol-4-yl)-2-nitrophenol (0,10g, 0,46mmol) dugc hoa tan trong axit
axetic (3,9ml) va sét clorua (0,01g, 0,09mmol) trong nude (0,56ml) duge bd sung vao. Hdn hop
phan img nay duoc khudy & nhiét do trong phong tiép theo 13 bd sung brom (0,073g, 0,46mmol)
trong axit axetic (2ml). Hon hop thu duoc duge khudy trong thém 2 gi® nita & nhiét d trong phong
sau d6 dugc pha lodng bing nudc dé tao ra huyén phi dic. Huyén phii dic nay duge loc va cic
chét rén duoc rira bing nudc va sdy khd. San phdm duoc tinh ché theo phuong phap FCC trén
silicagel rira giai bing gradien hexan : etyl axetat d8 tao ra 2-bromo-4-(1-metyl-1H-pyrazol-4-yl)-
6-nitrophenol & dang ban ran (0,12g, 85%). Tinh theo phwong phap LCMS cho CioHoBrN;Os
(M+H)": m/z=298,1, 300,1; theo thir nghiém = 297,9, 299,9.

Budc 3. 2-isopropyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-y])-6-(1-metyl-
1H-pyrazol-4-yl)-2H-1,4-benzoxazin-3(4H)-on

Béng céach 4p dung diéu kién clia c4c phuwong phap tuong tu theo Vi du 9, nhung sir dung
2-bromo-4-(1-metyl-1H-pyrazol-4-yl)-6-nitrophenol thu dugc theo budc 2, san pham thé duge
didu ché. San phdm dugc tinh ché theo phwong phép sic ky 1ong cao ap didu ché trén cot C-18 rira
giai bang gradien nudc : axetonitril duge dém & do pH=2 bing TFA, d tao ra hop chét néu & dé
muc nay & dang ran v6 dinh hinh mau tring duc (18mg, 30%). Tinh theo phwong phap LCMS cho
C23H24NsO3 (M+H)*: m/z = 418,2; theo thir nghiém = 418,2. 'H NMR (300MHz, DMSO-ds) 3
12,00 (s, 1H), 10,71 (s, 1H), 8,00 (s, 1H), 7,68 (s, 1H), 7,29 (s, 1H), 7,28 — 7,23 (m, 1H), 7,17 (4,
J=1,9Hz, 1H), 6,97 (d, J = 1,9 Hz, 1H), 6,19 (s, 1H), 4,38 (d, J = 4,2 Hz, 1H), 3,83 (s, 3H), 3,55
(s, 3H), 2,29 - 2,11 (m, 1H), 0,87 — 0,73 (m, 6H).

Vi du 29. 6-metoxy-2,2-dimetyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrazolo[3,4-c]pyridin-4-yl)-
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2H-1,4-benzoxazin-3(4H)-on

Hop chét theo Vi du 29 duoc téng hop theo quy trinh thir nghiém twong ty ma dugc &p
dung dé tbng hop cac hop chét theo vi du 9 va vi du 26 d& tao ra hop chét néu & d& muc nay & dang
chat rén mau tring vo dinh hinh (22mg, 37%). LCMS theo thir nghiém (M+H)": 355,1. '"H NMR
(300MHz, DMSO-ds) 8 10,62 (s, 1H), 7,80 (s, 1H), 7,29 (s, 1H), 6,60 (d, J= 2,9 Hz, 1H), 6,49 (d,
J=2,9 Hz, 1H), 3,72 (s, 3H), 3,56 (s, 3H), 1,30 (s, 6H).

Vi du 30. 8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)spiro[1,4-benzoxazin-2,1'-

H
Os_N
Fo

7

_N

O

xyclopropan]-3(4H)-on

IZ

Budc 1. metyl 1-(2-bromo-6-nitrophenoxy)xyclopropancarboxylat

0
BrMO/
¢

NO,
Natri hydrua trong ddu khoang (22mg, 0,94mmol) dugc bd sung vao dung dich chira metyl
1-hydroxyxyclopropancarboxylat (40mg, 0,4mmol) (do Acros Organics cung clp, ma san phim
#30211) trong tetrahydrofuran (2ml). Sau 10 phut, 15-Crown-5 (5pl, 0,02mmol) va 1-bromo-2-
flo-3-nitrobenzen (100mg, 0,4mmol) (do Ark Pharma cung cAp, ma san phim #AK-35754) duoc
bd sung vao. Hon hop phan tng ndy duoc khudy & nhiét d6 trong phong qua dém, tiép a6 dugc toi
bang metanol (1ml) va phan bb giira etyl axetat va nuéc. Céc 16p hiru co két hop duogc rira bang
nude mudi, lam khé trén MgSOs, loc, va cd dé tao ra san phém thd. San phidm duoc tinh ché theo
phuong phap FCC trén silicagel rira giai bing gradien hexan : etyl axetat dé tao ra metyl 1-(2-
bromo-6-nitrophenoxy)xyclopropancarboxylat & dang ban rin (50mg, 40%). Tinh theo phwong
phép LCMS cho C11H1iBrNOs (M+H)": m/z=316,1, 318,1; theo thir nghiém = 315,9, 318,0.
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Budc 2. 8-bromspiro[1,4-benzoxazin-2,1'-xyclopropan]-3(4H)-on

H

. Os N
Fo P
Br

Bot sét (40mg, 0,8mmol) dwgc bd sung vao hdn hop gbm metyl 1-(2-bromo-6-nitro-
phenoxy)xyclopropancarboxylat (50mg, 0,2mmol) trong axit axetic (20ml) ma dugc loai b khi
béng nito. Hon hop phan tmg nay duge dun néng & 60°C trong thoi gian 2 gid va tiép @6 duoc cb
d& loai bo axit axetic. Can thu duge phan bd giita etyl axetat va dung dich nuéc natri bicacbonat
bdo hoa. Céc 16p hitu co Kkét hop dugc rira bing nudc mubi, 1am khd trén MgSOs, loc, va cd dé tao
ra 8-bromspiro[1,4-benzoxazin-2,1'-xyclopropan]-3(4H)-on thé (40mg, 100%). Tinh theo phuong
phép LCMS cho C10HoBrNO, (M+H)": m/z = 254,1, 256,1; theo thir nghiém = 253,9, 256,0.

Buéc 3. 8-{6-metyl-1-[(4-metylphenyl)sulfonyl]-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-
yl}spiro[1,4-benzoxazin-2,1'-xyclopropan]-3(4H)-on

A\
N
0 0=§©\
0

8-bromspiro[ 1,4-benzoxazin-2,1'-xyclopropan]-3(4H)-on (13mg, 0,050mmol) va 6-metyl-
1-[(4-metylphenyl)sulfonyl]-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1,6-dihydro-7H-
pyrolo[2,3-c]pyridin-7-on (26mg, 0,060mmol) dugc hoa tan trong hén hop gdm 1-butanol (4ml)
va xezi florua (26mg, 0,17mmol) trong nu6c (1ml). Sau do, hdn hop phan tmg nay duoc da dugc
loai bo khi bing nito va 4-(di-tert-butylphosphino)-N, N-dimetylanilin - diclopaladi (theo ty 1€ 2:1)
(20mg, 0,02mmol) dugc bd sung vao. Hon hop thu duge nang nhiét d6 1én dén 100°C trong thoi
gian 3 gid. Sau d6, hdn hop ndy dwoc giam nhiét do dén nhiét d6 trong phong va gifta etyl axetat
va nudce. Lop hitu co duge rira béng nude mudi, 1am khé trén MgSO0s, loc, va ¢d d8 tao ra san
phim thd. San phim duoc tinh ché theo phuong phap FCC trén silicagel rira giai bang gradien
hexan : etyl axetat dé tao ra 8-{6-metyl-1-[(4-metylphenyl)sulfonyl]-7-oxo-6,7-dihydro-1H-
pyrolo[2,3-c]pyridin-4-yl}spiro[1,4-benzoxazin-2,1'-xyclopropan]-3(4H)-on & dang ban rin
(20mg, 63%). Tinh theo phuong phap LCMS cho C2sH22N305S (M+H)": m/z = 476,1; theo thir
nghiém = 476,1.
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Budc 4. 8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)spiro[1,4-benzoxazin-2,1'-
xyclopropan]-3(4H)-on

8-{6-Metyl-1-[(4-metylphenyl)sulfonyl]-7-oxo0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-

yl}spiro[1,4-benzoxazin-2,1'-xyclopropan]-3(4H)-on dugc hoa tan trong hdn hop gbém etanol
(4ml) va dung dich nudc natri hydroxit 1,0M (2ml) va hdn hop thu dugc duge dun néng & 80°C
trong thoi gian 1 gio. Sau d6, hdn hop phéan tng nay dugce b va phan bd giita etyl axetat va nudc.
Céc 16p hiru co két hop dugc rira bing nudc mudi, 1am kho trén MgSOs, loc, va cd & tao ra san
phim thé. San phim dugc tinh ché theo phuong phép sic ky 1ong cao 4p didu ché trén cot C-18
rira giai bang gradien nudc : axetonitril duge dém & 4§ pH=2 bing TFA, d& tao ra hop chét néu &
d& muc nay & dang rin vo dinh hinh mau tréng duc (7mg, 40%). Tinh theo phuong phap LCMS
cho CisHisN303 (M+H)*: m/z = 322,1; theo thir nghiém = 322,1 'H NMR (300MHz, DMSO-ds)
$ 12,02 (s, 1H), 10,82 (s, 1H), 7,25 (t, J = 2,7 Hz, 1H), 7,12 (s, 1H), 7,07 - 6,95 (m, 2H), 6,91 (dd,
J=1,3,2,0 Hz, 1H), 6,09 (t, J = 2,2 Hz, 1H), 3,51 (s, 3H), 1,25 — 1,14 (m, 2H), 1,09 - 0,99 (m,
2H).

Vi du 31. 2,2-dimetyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-2H-1,4-

benzoxazin-3(4H)-on

Hop chét theo Vi du 31 duge tbng hop theo quy trinh thir nghiém ﬁxcmg ty ma dugc su
dung cho quy trinh tbng hop ciia hop chit theo Vi du 1 d tao ra hop chét néu & & muc nay & dang
chét rén mau tréng vo dinh hinh (15mg, 25%). LCMS theo thit nghiém (M+H)*: 324,1. 'TH NMR
(300MHz, DMSO-ds) § 12,02 (s, 1H), 10,66 (s, 1H), 7,26 (t, J=2,7 Hz, 1H), 7,17 (s, 1H), 7,00 (s,
1H), 6,99 (d, J = 2,1 Hz, 1H), 6,88 (dd, J = 5,7, 3,6 Hz, 1H), 6,13 (s, 1H), 3,54 (s, 3H), 1,33 (s,
6H).

Vi du 32. 3,3-dimetyl-5-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-3,4-di-
hydroquinoxalin-2(1H)-on
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Budce 1. metyl 2-[(2-bromo-6-nitrophenyl)amino]-2-metylpropanoat

OZN/Q\Br
HN f
~o"o

Natri bicacbonat (70mg, 0,83mmol) dugc bd sung vao dung dich chtta 1-bromo-2-flo-3-
nitrobenzen (100mg, 0,4mmol) va metyl 2-amino-2-metylpropanoat hydroclorua (90mg,
0,6mmol) (do Aldrich cung cip, mi san phim #A8754) trong N-metylpyrolidinon (1ml) va dung
dich thu dwoc nang nhiét d6 1én d&n 100°C qua dém. Sau d6, hdn hop phén Umg nay dwoc gidm
nhiét d6 dén nhiét d trong phong va phan bé giita etyl axetat va nude. Céc 16p hitu co két hop
dugc rira bing nudce mudi, 1am kho trén MgSOu, loc, va co d8 tao ra can thd. San phém duoc tinh
ché theo phwong phap FCC trén silicagel rira giai bing gradien hexan : etyl axetat dé tao ra metyl
2-[(2-bromo-6-nitrophenyl)amino]-2-metylpropanoat & dang béan rin (50mg, 30%). Tinh theo
phuong phap LCMS cho C11Hi4BrN2Os (M+H)": m/z = 317,1, 319,1; theo thir nghiém = 317,0,
319,0.

Budc 2. 3,3-dimetyl-5-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-3,4-dihy dro-
quinoxalin-2(1H)-on

Bang céach 4p dung diéu kién clia cdc phuong phép twong tu theo Vi dy 30, nhung st dung
metyl 2-[(2-bromo-6-nitrophenyl)amino]-2-metylpropanoat thu dugc theo budc 1, san phim tho
dwoc didu ché. San phim dwoc tinh ché theo phuong phép sic ky 1ong cao &p diéu ché trén cot C-
18 rira giai bang gradien nuéc : axetonitril duge dém & do pH=2 béng TFA, dé tao ra hop chét néu
& d& muc nay & dang rén vo dinh hinh mau tring dyc (4mg, 20%). Tinh theo phuong phap LCMS
cho C1sHisN4O2 (M+H)*: m/z = 323,1; theo thir nghiém = 323,1.

Cac vi du 33 dén 34
Céc hop chét theo cac vi du 33 dén 34 va céc quy trinh thir nghiém duoc 4p dung dé didu
ché cac hop chét nay duoc thé hién trong Bang 4 duéi day.
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Béang 4
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o
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Vi du s6 Tén R3 Quy trinh t6ng hop

2-isopropyl-8-(6-metyl-7-0x0-6,7-dihydro-
1H-pyrolo[2,3-c]pyridin-4-yl)-6-(morphol- Eﬁ\

33 , : N/\ 20
in-4-ylcarbonyl)-2H-1,4-benzoxazin- K/ o
3(4H)-on
2-isopropyl-N,N-dimetyl-8-(6-metyl-7-
0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin- ﬂ\

34 kb e 20
4-y1)-3-0x0-3,4-dihydro-2H-1,4- hll

benzoxazin-6-carboxamit

Vi du 35. 2-xyclopentyl-6-metoxy-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-y1)-
2H-1,4-benzoxazin-3(4H)-on

Budce 1. Etyl bromo(xyclopentyl)axetat

O_Z;O

"

Thionyl clorua (0,35ml, 4,8mmol) dugc bd sung nhé giot vao dung dich chira axit
xyclopentanaxetic (0,5g, 4mmol) (do Alfa Aesar cung cip, ma san phim #A15696) trong 1,2-
dicloetan (20ml) & nhiét 9 trong phong. Hdn hop phan tng nay dugc 1am ting nhiét do dé hdi lvu
trong thoi gian 2 gid, sau d6 dugc giam nhigt do dén nhiét do trong phong, tai thoi diém d6 N-
bromosucxinimit (850mg, 4,8mmol) va hydro bromua (5ul, 0,09mmol) (dung dich nu¢c 48%) l4n
luot duge bd sung vao. Sau d6, hdn hgp nay duge 1am néng d& hdi luu trong thoi gian 2 ngay. Sau

d6, hdn hop nay duogc giam nhiét 4o dén nhiét d6 trong phong, etanol (5ml, 80mmol) dugc b sung
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vio0, v hdn hop thu duoc duge khudy trong thém 2 gid nita & nhiét d6 trong phong. Sau d6, hdn
hop phan ing nay dugc co d8 tao ra cin thd. Ciin nay duogc tao huyén phi trong cacbon tetraclorua,
duoc cho qua dém silicagel ngén, va ¢b dé tao ra etyl bromo(xyclopentyl)axetat thd & dang dau
(0,8g, 90%). Tinh theo phuong phap LCMS cho CoH16BrO2 (M+H)": m/z=235,1; theo thir nghiém
=235,1.

Budc 2. 2-xyclopentyl-6-metoxy-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-
2H-1,4-benzoxazin-3(4H)-on

Béng cach ap dung didu kién cta cac phuwong phép twong ty theo Vi du 9, nhung sir dung
etyl bromo(xyclopentyl)axetat thu dugc theo bude 1, san pham tho duoc didu ché. San phim duoc
tinh ché theo phuong phép sic ky 1ong cao 4p didu ché trén cot C-18 rira giai bang gradien nudc :
axetonitril dugc dém & 6 pH=2 bang TFA dé tao ra hop chét néu & d& muc nay & dang rén vo
dinh hinh mau tring duc (8mg, 40%). Tinh theo phuong phdp LCMS cho C22H2sN304 (M+H)™:
m/z = 394,1; theo thir nghiém = 394,2. 'H NMR (500MHz, DMSO-ds) 6 11,99 (s, 1H), 10,56 (s,
1H), 7,27 (s, 2H), 6,58 (d, J = 2,9 Hz, 1H), 6,47 (d, J = 2,9 Hz, 1H), 6,20 (s, 1H), 4,36 (d, /= 6,1
Hz, 1H), 3,71 (s, 3H), 3,54 (s, 3H), 2,39 — 2,29 (m, 1H), 1,63 - 1,18 (m, 8H).

Vi du 35A. 2-Xyclopentyl-6-metoxy-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-
yl)-2H-1,4-benzoxazin-3(4H)-on (Chét déng phén dbi anh 1)

Vi du 35B. 2-Xyclopentyl-6-metoxy-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-
y1)-2H-1,4-benzoxazin-3(4H)-on (Chét ddng phan dbi anh 2)

A\
N
H

Céc chit ddng phan dbi anh ctia hop chét theo Vi du 35 dugc tach theo phuong phap séc
ky long cao ap cot khong d6i xtmg bing cach ap dung céc didu kién sau: Cot: Phenomenex Lux
Cellulose C-4, 5pum, 21,2x250mm; Pha dong: 60% Etanol trong hexan; Gradien: 18ml/phut ding
dung méi; nap: 1mg trong 900pl; Thoi gian chay: 11 phut; Thoi gian luu: 7,7 phut va 8,7 phut.

Vi du 35A, Pic 1 (7,7 phat). Tinh theo phuong phdp LCMS cho C22H24N304 (M+H)™: m/z
=394,1; theo thit nghiém = 394,2. 'H NMR (500MHz, DMSO-da) 811,99 (s, 1H), 10,56 (s, 1H),
7,27 (s, 2H), 6,58 (d, J = 2,9 Hz, 1H), 6,47 (d, J = 2,9 Hz, 1H), 6,20 (s, 1H), 4,36 (d, J = 6,1 Hz,
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1H), 3,71 (s, 3H), 3,54 (s, 3H), 2,39 — 2,29 (m, 1H), 1,63 — 1,18 (m, 8H).

Vi dy 35B, Pic 2 (8,7 phut). Tinh theo phuong phap LCMS cho C2H24N304 (M+H)™: m/z
=394,1; theo thir nghiém = 394,2. '"H NMR (500MHz, DMSO-ds) & 11,99 (s, 1H), 10,56 (s, 1H),
7,27 (s, 2H), 6,58 (d, J = 2,9 Hz, 1H), 6,47 (d, J = 2,9 Hz, 1H), 6,20 (s, 1H), 4,36 (d, J = 6,1 Hz,
1H), 3,71 (s, 3H), 3,54 (s, 3H), 2,39 — 2,29 (m, 1H), 1,63 — 1,18 (m, 8H).

Vi du 36. 6-(hydroxymetyl)-2-isopropyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-

4-y1)-2H-1,4-benzoxazin-3(4H)-on
O N
OH
(0)
- N N
o) H

Budéce 1. 8-bromo-6-(hydroxymetyl)-2-isopropyl-2H-1,4-benzoxazin-3(4H)-on

o
OH
(@)
Br

Isobutyl clorofomat (50ul, 0,38mmol) dugc bd sung nho giot vao dung dich chira axit 8-
bromo-2-isopropyl-3-ox0-3,4-dihydro-2H-1,4-benzoxazin-6-carboxylic (tr Vi du 20, 100mg,
0,3mmol) trong tetrahydrofuran (10ml) va trietylamin (53pl, 0,38mmol) dugc lam lanh dén 0°C.
Hdn hop thu duoc ducjc khudy trong thoi gian 2 gid, sau d6 duge bd sung vao dung dich da duge
khuly chtra natri tetrahydroborat (40mg, 1mmol) trong nuée (4ml) & 0°C. Hdn hop nay duge ning
nhiét d6 1én d&n nhiét d trong phong va khudy thém trong 18 gid. Sau d6, hdn hop nay duge axit
héa bang céach st dung dung dich HCI 1N va phan bb gitta etyl axetat va nuéec. Cac 16p hitu co két
hop duogc rira bang nuée mudi, 1am khé trén MgSOs, loc, va c6 dé tao ra san phim thd. San phim
dugc tinh ché theo phwong phap FCC trén silicagel rira giai bing gradien hexan : etyl axetat dé tao
ra 8-bromo-6-(hydroxymetyl)-2-isopropyl-2H-1,4-benzoxazin-3(4H)-on & dang ban rin (80mg,
80%). Tinh theo phwong phdp LCMS cho Ci2HisBrNOs (M+H)"™: m/z = 300,1, 302,1; theo thir
nghiém = 300,0, 302,1.

Budc 2. 6-(hydroxymetyl)-2-isopropyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-
y1)-2H-1,4-benzoxazin-3(4H)-on

Béng céch 4p dung diéu kién clia cdc phuong phép twong tu theo Vi du 9, nhung sir dung
8-bromo-6-(hydroxymetyl)-2-isopropyl-2H-1,4-benzoxazin-3(4H)-on cta Bude 1, san phim thé
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duoc didu ché. San phim duoc tinh ché theo phuong phap sic ky 10ng cao 4p didu ché trén cot C-
18 rira giai béng gradien nudc : axetonitril duge dém & 4o pH=2 bang TFA, dé tao ra hop chét néu
& @& muc nay & dang rén vo dinh hinh mau tréng duc (50mg, 70%). Tinh theo phuong phap LCMS
cho Ca0H2oN304 (M+H)*: m/z = 368,1; theo thir nghiém = 368,1. '"H NMR (300MHz, DMSO-ds)
8 12,02 (s, 1H), 10,69 (s, 1H), 7,32 — 7,22 (m, 2H), 6,95 (d, J = 1,9 Hz, 1H), 6,84 (d, J = 1,8 Hz,
1H), 6,24 — 6,15 (m, 1H), 4,45 (d, J = 4,2 Hz, 1H), 4,42 (s, 2H), 3,53 (s, 3H), 2,29 - 2,11 (m, 1H),
0,89 — 0,72 (m, 6H).

Vi du 37. 2-isopropyl-6-(metoxymetyl)-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-

4-y1)-2H-1,4-benzoxazin-3(4H)-on
o N
O/
o

/N N
o H
Budc 1. 8-bromo-2-isopropyl-6-(metoxymetyl)-2H-1,4-benzoxazin-3(4H)-on

O N g
(0]
e
Br

Dung dich chira 8-bromo-6-(hydroxymetyl)-2-isopropyl-2H-1,4-benzoxazin-3(4H)-on
(20mg, 0,07mmol) cta Vi du 36 trong metanol (2ml, 50mmol) dugc xir ly béng axit p-toluens-
ulfonic monohydrat (10mg, 0,07mmol) va hdn hop thu dugc duge 1am ting nhiét do bang vi séng
& 90°C trong thoi gian 40 phut. Hon hop nay duge giam nhiét do dén nhiét d6 trong phong, co, va
phan bd gitra etyl axetat va nude. Cac 16p hitu co két hop dugc rira bang nude mubdi, lam khd trén
MgSO4, loc, va cd d tao ra 8-bromo-2-isopropyl-6-(metoxymetyl)-2H-1,4-benzoxazin-3(4H)-on
& dang dau trong (20mg, 100%). Tinh theo phuong phap LCMS cho Ci3H17BrNO3; (M+H)": m/z
=314,1, 316,1; theo thir nghiém = 314,0, 316,1.

Budc 2. 2-isopropyl-6-(metoxymetyl)-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-
yl)-2H-1,4-benzoxazin-3(4H)-on

San phim tho dugc diéu ché bang cach ap dung diéu kién clia cic phuong phap twong tu
theo Vi du 9, nhung sir dung 8-bromo-2-isopropyl-6-(metoxymetyl)-2H-1,4-benzoxazin-3(4H)-on
thu dugc theo budce 1. San phdm dugc tinh ché theo phuong phép sic ky 1ong cao &p diéu ché trén

cot C-18 rira giai bang gradien nudc : axetonitril duge dém & do pH=2 bing TFA dé tao ra hop
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chit néu & d& myc nay & dang rén v6 dinh hinh mau tring duc (6mg, 30%). Tinh theo phwong phép
LCMS cho C21H24N304 (M+H)*: m/z = 382,1; theo thir nghiém = 382,1. 'H NMR (500MHz,
DMSO-ds) § 11,99 (s, 1H), 10,69 (s, 1H), 7,30 — 7,23 (m, 2H), 6,96 (d, J = 1,8 Hz, 1H), 6,84 (d,
J=1,9 Hz, 1H), 6,18 (t, J = 2,3 Hz, 1H), 4,39 (d, J = 4,2 Hz, 1H), 4,34 (s, 2H), 3,54 (s, 3H), 3,28
(s, 3H), 2,25 - 2,17 (m, 1H), 0,82 (dd, J = 15,5, 6,8 Hz, 6H).

Vi du 38. 6-(Aminometyl)-2-isopropyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-

4-yl)-2H-1,4-benzoxazin-3(4H)-on
H
O N NH,
O
]
N

7

IZ -

o)
Budc 1. tert-butyl [(8-bromo-2-isopropyl-3-oxo-3,4-dihydro-2H-1,4-benzoxazin-6-yl)metyl] c-

0]
o N NJKOJ<
S
Br

Di-tert-butyldicacbonat (100mg, 0,7mmol) va niken clorua hexahydrat (8mg, 0,03mmol)

arbamat

dwoc bd sung vao dung dich 1am lanh bing nuéc d4 chita 8-bromo-2-isopropyl-3-oxo-3,4-dihydro-
2H-1,4-benzoxazin-6-carbonitril (tir Vi du 17, 100mg, 0,3mmol) trong metanol (5ml), tiép theo bd
sung ting phén natri tetrahydroborat (90mg, 2mmol). Dung dich thu dugc mau den duge khudy &
0°C trong thoi gian 30 phut, sau d6 dugc nang nhiét do 1én dén nhiét d6 trong phong va khudy qua
dem. Tiép d6, N'-(2-aminoetyl)etan-1,2-diamin (10mg, 0,lmmol) dwgc bd sung vao, va hdn hop
nay dugc c¢b dén kho. Cin thu duge hoa tan trong etyl axetat va rira bing 10% axit xitric, tiép theo
12 dung dich natri bicacbonat bdo hoa. Cac 16p hitu co két hop dugc rira bing nudc mudi, 1am kho
trén MgSOa, loc, va cb dé tao ra san phdm thd. San phadm dugc tinh ché theo phwong phap FCC
trén silicagel rira giai bang gradien hexan : etyl axetat dé tao ra tert-butyl [(8-bromo-2-isopropyl-
3-0x0-3,4-dihydro-2H-1,4-benzoxazin-6-yl)metyl]carbamat & dang ban rin (100mg, 70%). Tinh
theo phuwong phép LCMS cho Ci7HasBrN204 (M+H)™: m/z = 399,1, 401,1; theo thlt nghiém =
399,1, 401,0.

Budc 2. 6-(aminometyl)-2-isopropyl-8-(6-metyl-7-0xo-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-
y1)-2H-1,4-benzoxazin-3(4H)-on
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San phdm tho duoc diéu ché bang cach 4p dung diéu kién ctia cac phuong phép tuong tu
theo Vi du 9, nhung st dung fert-butyl [(8-bromo-2-isopropyl-3-oxo-3,4-dihydro-2H-1,4-
benzoxazin-6-yl)metyl]carbamat thu dugc theo buée 1. San phim dugc tinh ché theo phuong phap
sic ky long cao 4p didu ché trén cot C-18 rira giai bing gradien nuéc : axetonitril dugc dém & do
pH bang 10 dé tao ra hop chit néu & d& muc nay & dang rin v dinh hinh mau tring duc (Smg,
50%). Tinh theo phuong phap LCMS cho C20H23N403 (M+H)™: m/z = 367,1; theo thir nghiém =
367,2.

Vi du 39. N-{[2-isopropyl-8-(6-metyl-7-ox0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-3-oxo-
3,4-dihydro-2H-1,4-benzoxazin-6-ylJmetyl} etansulfonamit

O\\ -0

oN D
N\
H
ﬁjo
“
/N

A\
N
H
O
Buéc 1. 6-(aminometyl)-2-isopropyl-8-{6-metyl-1-[(4-metylphenyl)sulfonyl]-7-ox0-6,7-di-
hydro-1H-pyrolo[2,3-c]pyridin-4-y1}-2H-1,4-benzoxazin-3(4H)-on hydroclorua

tert-butyl [(2-isopropyl-8-{6-metyl-1-[(4-metylphenyl)sulfonyl]-7-0x0-6,7-dihydro-1H-
pyrolo[2,3-c]pyridin-4-yl1}-3-oxo0-3,4-dihydro-2H-1,4-benzoxazin-6-yl)metyljcarbamat (100mg,
0,2mmol) theo Vi du 38 dugc hoa tan trong 4M hydroclorua trong dioxan (Sml) ¢ nhiét 6 trong
phong va hdn hop nay dugc khudy trong thdi gian 2 gid. Sau d6, hdn hop phan g nay dugc cb
dé¢ tao ra 6-(aminometyl)-2-isopropyl-8-{6-metyl-1-[(4-metylphenyl)sulfonyl]-7-0x0-6,7-
dihydro-1H-pyrolo[2,3-c]pyridin-4-y1}-2H-1,4-benzoxazin-3(4H)-on hydroclorua thd & dang
mudi mau tréng (100mg, 100%). Tinh theo phuwong phdp LCMS cho C27H20N40sS (M+H)": m/z
= 521,1; theo thir nghiém = 521,2.

Budc 2. N-[(2-isopropyl-8-{6-metyl-1-[(4-metylphenyl)sulfonyl]-7-o0x0-6,7-dihydro-1H-
pyrolo[2,3-c]pyridin-4-y1}-3-0x0-3,4-dihydro-2H-1,4-benzoxazin-6-yl)metyl]etansulfonamit
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Etansulfonyl clorua (4,1mg, 0,032mmol) dugc bd sung vao dung dich chira 6-(aminom-
etyl)-2-isopropyl-8-{6-metyl-1-[(4-metylphenyl)sulfonyl]-7-0x0-6,7-dihydro-1H-pyrolo[2,3-
c]pyridin-4-y1}-2H-1,4-benzoxazin-3(4H)-on hydroclorua (16mg, 0,029mmol) trong metylen
clorua (1,0ml) va trietylamin (8pul, 0,06mmol) & 0°C va hdn hop nay duoc khudy & 0°C trong thoi
gian 30 phat. H5n hop nay dugc phan bd giita etyl axetat va nuée. Sau d6, 16p hitu co duge rira
bing nudc mubi, 1am khd trén MgSOs, loc, va cd dé tao ra N-[(2-isopropyl-8-{6-metyl-1-[(4-
metylphenyl)sulfonyl]-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl}-3-oxo0-3,4-dihydro-2H-
1,4-benzoxazin-6-yl)metyl]etansulfonamit thé & dang ban rén (15mg, 85%). Tinh theo phuong
phap LCMS cho C2oH33N407S; (M+H)": m/z = 613,1; theo thir nghiém = 613,2.

Budc 3. N-{[2-isopropyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-3-oxo-
3,4-dihydro-2H-1,4-benzoxazin-6-ylJmetyl} etansulfonamit

Béng céch 4p dung diéu kién clia cac phuong phép tuong ty theo Vi dy 9, nhung béng cach
st dung N-[(2-isopropyl-8-{6-metyl-1-[(4-metylphenyl)sulfonyl]-7-0x0-6,7-dihydro-1H-
pyrolo[2,3-c]pyridin-4-y1}-3-0x0-3,4-dihydro-2H-1,4-benzoxazin-6-yl)metyl]etansulfonamit thu
duoc theo bude 2, san phdm thd duge diéu ché. San phdm dugc tinh ché theo phwong phép sic ky
16ng cao ap didu ché trén cot C-18 rira giai bing gradien nudc : axetonitril dugc dém & do pH bing
10 d8 tao ra hop chit néu & d muc nay & dang rén vo dinh hinh mau tring duc (6mg, 40%). Tinh
theo phwong phép LCMS cho C22H27NsOsS (M+H)*: m/z = 459,1,1; theo thir nghiém = 459,2. 'H
NMR (300MHz, DMSO-ds) & 12,03 (s, 1H), 10,74 (s, 1H), 7,57 (t, J = 6,2 Hz, 1H), 7,32 - 7,26
(m, 1H), 7,25 (s, 1H), 7,01 (d, J = 1,9 Hz, 1H), 6,85 (d, J = 1,8 Hz, 1H), 6,23 (d, J = 2,5 Hz, 1H),
4,37 (d, J = 4,3 Hz, 1H), 4,06 (d, J = 6,2 Hz, 2H), 3,54 (s, 3H), 2,94 (q, J = 7,3 Hz, 2H), 2,29 -
2,12 (m, 1H), 1,16 (t, J = 7,4 Hz, 3H), 0,81 (dd, J = 14,0, 6,8 Hz, 6H).

Céc vi du 40 dén 41

Céc hop chét theo céc vi du 40 dén 41 va cac quy trinh thir nghiém duge 4p dung dé diéu
ché céc hop chét nay dugc thé hién trong Bang 5 duéi day.
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Vi du sb Tén R’ Quy trinh tong hop
N-{[2-isopropyl-8-(6-metyl-7-0x0-6,7-di-
40 | hydro-1H-pyrolo[2,3-clpyridin-4-yl)-3- EANj\ Vidu39
ox0-3,4-dihydro-2H-1,4-benzoxazin-6- H
yl]metyl}axetamit
2-isopropyl-8-(6-metyl-7-ox0-6,7-dihydro- ,l?\
41 1H-pyrolo[2,3-c]pyridin-4-yl)-3-0x0-3,4- o I;I’H Vidu20
dihydro-2H-1,4-benzoxazin-6-carboxamit :

Vi du 42. 2-Xyclopentyl-6-metoxy-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrazolo[3,4-c]pyridin-4-

yl)-2H-1,4-benzoxazin-3(4H)-on

Hop chét theo Vi du 42 duoc téng hop theo quy trinh thir nghiém tuong tw ma duge st
dung cho quy trinh tdng hop céc hop chét theo vi du 35 va vi du 26 d& tao ra hop chit néu & @&
muc ndy & dang chit rin mau tring v6 dinh hinh (50mg, 50%). LCMS theo thir nghiém (M+H)" =
395,2. TH NMR (300MHz, DMSO-ds) 6 10,61 (s, 1H), 7,80 (s, 1H), 7,35 (s, 1H), 6,59 (d, J=2,9
Hz, 1H), 6,49 (d, 1H), 4,44 (d, J = 5,9 Hz, 1H), 3,72 (s, 3H), 3,26 (s, 3H), 2,39 — 2,23 (m, 1H),

1,59 — 1,19 (m, 8H).

Vi du 42A. 2-xyclopentyl-6-metoxy-8-(6-metyl-7-oxo0-6,7-dihydro-1H-pyrazolo[3,4-c]pyridin-4-

yl)-2H-1,4-benzoxazin-3(4H)-on (Chét ddng phan déi anh 1)
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Vi du 42B. 2-xyclopentyl-6-metoxy-8-(6-metyl-7-oxo-6,7-dihydro-1H-pyrazolo[3,4-c]pyridin-4-
y1)-2H-1,4-benzoxazin-3(4H)-on (Chit ddng phan dbi anh 2)

Budc 1. 2-xyclopentyl-6-metoxy-8-(6-metyl-7-oxo-1-{ [2-(trimétylsilyl)etoxy]metyl }-6,7-di-
hydro-1H-pyrazolo[3,4-c]pyridin-4-yl)-2H-1,4-benzoxazin-3(4H)-on

o)

\

/Sl

Béng céch 4p dung diéu kién ctia cac phuong phép twong tu theo Vi du 42, san phim trung
gian  2-xyclopentyl-6-metoxy-8-(6-metyl-7-oxo-1-{[2-(trimetylsilyl)etoxy]|metyl}-6,7-dihydro-
1H-pyrazolo[3,4-c]pyridin-4-y1)-2H-1,4-benzoxazin-3(4H)-on dugc diéu ché & dang cip chit
ddng phan d6i anh. Cac chét ddng phan dbi anh dwoc tach theo phuong phép séic ky 16ng cao 4p
cot khong dbi ximg bﬁng cach 4p dung cac diéu kién sau: Cot: Phenomenex Lux Cellulose C-4,
5um, 21,2x250mm; Pha dong: 60% Etanol trong hexan; Gradien: 18ml/phut déng dung méi; nap:
Img trong 900ul; Thoi gian chay: 7 phut.; Thoi gian luu: 2,9 va 5,0 phat.

Chét trung gian Pic 1 (2,9 phut). Tinh theo phwong phiap LCMS cho Cz7H37N4OsSi
(M+H)": m/z = 525,1; theo thtr nghiém = 525,2.

Chéit trung gian Pic 2 (5,0 phut). Tinh theo phwong phap LCMS cho Ca7H37N4OsSi
(M+H)": m/z = 525,1; theo thit nghiém = 525,2.

Budc 2. 2-xyclopentyl-6-metoxy-8-(6-metyl-7-0xo0-6,7-dihydro-1H-pyrazolo[3,4-c]pyridin-4-yl)-
2H-1,4-benzoxazin-3(4H)-on
Bang cach 4p dung diéu kién cia cic phuong phép tuong tu theo Vi du 42, nhung béng

céch st dung céc chit ddng phén dbi anh dwoc tinh thé & Bude 1, san phdm thé dwoc diéu ché.
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San phdm dugc tinh ché theo phuong phép séc ky 16ng cao ap diéu ché trén cot C-18 rira giai bing
gradien nuéc : axetonitril dwge dém & d6 pH bing 10, d& tao ra hop chét néu & d& muc nay & dang
rén v6 dinh hinh mau tring duc.

Vi du 42A. Pic 1. Tinh theo phuong phdp LCMS cho Ca21H23N4O4 (M+H)™: m/z = 395,1;
theo thir nghiém = 395,1. 'H NMR (300MHz, DMSO-ds) & 10,61 (s, 1H), 7,80 (s, 1H), 7,35 (s,
1H), 6,59 (d, J = 2,9 Hz, 1H), 6,49 (d, 1H), 4,44 (d, J = 5,9 Hz, 1H), 3,72 (s, 3H), 3,26 (s, 3H),
2,39 -2,23 (m, 1H), 1,59 — 1,19 (m, 8H).

Vi du 42B. Pic 2. Tinh theo phuong phap LCMS cho Ca21H23N4O4 (M+H)"™: m/z = 395,1;
theo thir nghiém = 395,1. '"H NMR (300MHz, DMSO-ds) & 10,61 (s, 1H), 7,80 (s, 1H), 7,35 (s,
1H), 6,59 (d, J = 2,9 Hz, 1H), 6,49 (d, 1H), 4,44 (d, J = 5,9 Hz, 1H), 3,72 (s, 3H), 3,26 (s, 3H),
2,39 —2,23 (m, 1H), 1,59 — 1,19 (m, 8H).

Vi du 43. 6-(2-furyl)-2-isopropyl-8-(6-metyl-7-ox0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-
2H-1,4-benzoxazin-3(4H)-on

A\
N
H

Hop chét theo Vi du 43 duoc téng hop theo quy trinh thir nghiém twong tw ma dugc sir
dung cho quy trinh tng hop ciia hop chét theo Vi du 28 dé tao ra hop chit néu & d& myc nay &
dang chét rén mau tring v6 dinh hinh (15mg, 25%). LCMS theo thir nghiém (M+H)" = 404,1. 'H
NMR (300MHz, DMSO-ds) 6 12,22 (s, 1H), 10,76 (s, 1H), 7,74 (s, 1H), 7,42 - 7,36 (m, 1H), 7,31
(d, J=20,1 Hz, 2H), 7,02 (d, J = 8,3 Hz, 1H), 6,85 (s, 2H), 6,77 (s, 1H), 4,38 (d, /= 5,4 Hz, 1H),
3,59 (s, 3H), 2,24 — 2,10 (m, 1H), 1,02 (d, J= 6,9 Hz, 3H), 0,94 (d, J= 6,7 Hz, 3H).

Vi du 44.  2-isopropyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-6-
(metylsulfonyl)-2H-1,4-benzoxazin-3(4H)-on
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Bude 1. 2-[2-hydroxy-5-(metylsulfonyl)phenyl]-1H-isoindol-1,3(2H)-dion

0
N O\‘s’/O
o

oHO

Phthalic anhydrit (1,7g, 12mmol) dugc bd sung vao dung dich chita 2-amino-4-
(metylsulfonyl)phenol (2,0g, 1 1mmol) (do TCI cung cAp, ma san phim #A2198) trong axit axetic
(40,0ml) va hdn hop thu duoc nang nhiét d6 1én dén 120°C trong thoi gian 18 gid. Sau d6, hdn
hop phéan ing nay dugc gidm nhiét o dén nhiét d6 trong phong va duge rét vao nude (150ml),
khi né tir tir tao ra cht két tha. Céc chit rin dwoc gom va lam kho dé tao ra 2-[2-hydroxy-5-
(metylsulfonyl)phenyl]-1H-isoindol-1,3(2H)-dion & dang tinh thé rin mau nau (3,0gm, 80%). Tinh
theo phuwong phap LCMS cho C1sH2NOsS (M+H)™: m/z = 318,1; theo thir nghiém = 318,0.

Budce 2. 2-[3-bromo-2-hydroxy-5-(metylsulfonyl)phenyl]-1H-isoindol-1,3(2H)-dion

HO

Brom (0,52ml, 10mmol) trong axit axetic (2ml) dugc bd sung tir tir vao dung dich chira 2-
[2-hydroxy-5-(metylsulfonyl)phenyl]-1H-isoindol-1,3(2H)-dion (3,2g, 10.mmol) trong axit axetic
(160ml) va sét clorua (0,3g, 2mmol) trong nuéce (32ml) & nhiét d6 trong phong. Hon hop phan tmg
nay duoc khudy trong thoi gian 2 gid va sau d6 dugc pha lodng béng nudc dé tao ra huyén phu
ddc. Céc chit rin duoc loc bo, rira béng nudc, va lam kho dé tao ra 2-[3-bromo-2-hydroxy-5-
(metylsulfonyl)phenyl]-1H-isoindol-1,3(2H)-dion & dang bt mau tréng duc (3,1g, 78%). Tinh
theo phwong phap LCMS cho CisHi1BrNOsS (M+H)": m/z = 396,1, 398,1; theo thir nghiém =
396,0, 398,0.

Budc 3. 2-amino-6-bromo-4-(metylsulfonyl)phenol

H,N O‘\si/o
L
Br
Hydrazin (0,48ml, 15mmol) dugc bd sung vao dung dich chira 2-[3-bromo-2-hydroxy-5-
(metylsulfonyl)phenyl]-1H-isoindol-1,3(2H)-dion (3,0g, 7,6mmol) trong etanol (150ml) & nhiét
d6 trong phong. HOn hgp phan ting ndy duge khudy & nhiét 6 trong phong trong thoi gian 15
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phut, tao ra huyén phi ddc. Sau d6, hdn hop ndy duge nang nhiét d6 1én dén 100°C trong thoi gian
18 gidy, 1am giam nhiét 46 dén nhiét do trong phong, loc, va nuée céi duge cd trong chén khong aé
tao ra ban cin ran. Cin ndy dwoc tao huyén phu trong etyl axetat, loc, va co dé tao ra 2-amino-6-
bromo-4-(metylsulfonyl)phenol & dang dau nhét (1,8g, 90%). Tinh theo phuong phép LCMS cho
C7H9BrNO3S (M+H)": m/z = 266,1, 268,1; theo thir nghiém = 265,9, 267,9.

Budc 4. 2-isopropyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-6-(metyl-
sulfonyl)-2H-1,4-benzoxazin-3(4H)-on

San phdm thd dugc didu ché bang cach 4p dung diéu kién ciia cac phuong phép tuong tu
theo Vi du 9, nhung st dung 2-amino-6-bromo-4-(metylsulfonyl)phenol thu dugc theo budc 1.
San phim duoc tinh ché theo phwong phép sic ky 16ng cao 4p diu ché trén cot C-18 rira giai bing
gradien nuGc : axetonitril duge dém & d6 pH béng 10 dé tao ra hop chét néu & & muc nay & dang
rin vo dinh hinh mau tring duc (55mg, 68%). Tinh theo phuong phap LCMS cho CaoH22N305S
(M+H)*: m/z = 416,1; theo thir nghiém = 416,1. 'H NMR (300MHz, DMSO-ds) 8 12,09 (s, 1H),
11,03 (s, 1H), 7,55 (d, J = 2,2 Hz, 1H), 7,38 (s, 2H), 7,29 (t, J = 2,6 Hz, 1H), 6,21 (s, 1H), 4,62
(d, J = 3,9 Hz, 1H), 3,55 (s, 3H), 3,20 (s, 3H), 2,32 - 2,18 (m, 1H), 0,80 (d, J = 6,7 Hz, 6H).

Vi du 44A. 2-isopropyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-6-
(metylsulfonyl)-2H-1,4-benzoxazin-3(4H)-on

Vi du 44B. 2-isopropyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-y1)-6-
(metylsulfonyl)-2H-1,4-benzoxazin-3(4H)-on

@)
H \NP0)
Os_N S~
\
(0]
7 |\
N N
H
(0]

Céc chét ddng phéan dbi anh ctia hop chét theo Vi du 44 dugc tach theo phuwong phap sic
ky cot khong dbi xting didu ché bang cach 4p dung céc diéu kién sau: Cot: Phenomenex Lux
Cellulose C-4, S5pm, 21, 2x250mm; Pha dong: 80% EtOH/Hexan; didu kién gradien: déng dung
méi & 18ml/phut; nap: 1,5mg & 900pl; Thoi gian chay: 17 phit; Céc pic thoi gian Ivu: 11,6 va 14,8
phut.

Vi du 44A. Pic 1 (11,6 phat) & dang cén rin. Tinh theo phwong phiap LCMS cho
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C20H2N305S (M+H)*: m/z = 416,1; theo thir nghiém = 416,1. 'H NMR (300MHz, DMSO-ds) &
12,09 (s, 1H), 11,03 (s, 1H), 7,55 (d, J = 2,2 Hz, 1H), 7,38 (s, 2H), 7,29 (t, J = 2,6 Hz, 1H), 6,21
(s, 1H), 4,62 (d, J = 3,9 Hz, 1H), 3,55 (s, 3H), 3,20 (s, 3H), 2,32 - 2,18 (m, 1H), 0,80 (d, J = 6,7
Hz, 6H).

Vi dy 44B. Pic 2 (14,8 phut) & dang cin rin. Tinh theo phwong phép LCMS cho
C20H2N305S (M+H)": m/z = 416,1; theo thir nghiém = 416,1. 'H NMR (300MHz, DMSO-d) &
12,09 (s, 1H), 11,03 (s, 1H), 7,55 (d, J = 2,2 Hz, 1H), 7,38 (s, 2H), 7,29 (t, J = 2,6 Hz, 1H), 6,21
(s, 1H), 4,62 (d, J = 3,9 Hz, 1H), 3,55 (s, 3H), 3,20 (s, 3H), 2,32 — 2,18 (m, 1H), 0,80 (d, J = 6,7
Hz, 6H).

Cac vi du 45 dén 47
Céc hop chét theo cac vi du 45 dén 47 va céc quy trinh thir nghiém duoc 4p dung dé didu
ché cac hop chit nay dwoc thé hién trong Bang 6 dudi déy.
Béang 6

R3
|

Vi du sb Tén R! R? | R?® | Quy trinh téng hop

2,2-dimetyl-8-(6-metyl-7-0x0-6,7-
43 dihydro-1H-pyrolo[2,3-c]pyridin-4- ci- |cm- | | "
y1)-6-(metylsulfonyl)-2H-1,4-benzo-
xazin-3(4H)-on
8-(6-metyl-7-o0x0-6,7-dihydro-1H-
pyrolo[2,3-c]pyridin-4-yl)-6-(metyl- @H’ H
sulfonyl)-2-phenyl-2H-1,4-benzoxa-

46

zin-3(4H)-on

2-isopropyl-4-metyl-8-(6-metyl-7-
0x0-6,7-dihydro-1H-pyrolo[2,3-c]-
47 Y pyrolo] : i-Prop | H | Me 44, 8
pyridin-4-yl)-6-(metylsulfonyl)-2H-

1,4-benzoxazin-3(4H)-on
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Vi du 47A. 2-isopropyl-4-metyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-6-
(metylsulfonyl)-2H-1,4-benzoxazin-3(4H)-on

Vi du 47B. 2-isopropyl-4-metyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-6-
(metylsulfonyl)-2H-1,4-benzoxazin-3(4H)-on

Céc chét ddng phéan dbi anh cta hop chét theo Vi du 47 dugc tach theo phuong phap séc
ky cot khong d6i ximg didu ché bang cach 4p dung cac diéu kién sau: Cot: ChiralPak 1A, Sum, 21,
2x250mm; Pha dong: 80% EtOH/Hexan; didu kién gradien: déng dung mdi & 8ml/phit; nap:
16,0mg & 900pul; Thoi gian chay: 70 phut; Cac pic thoi gian luu: 27,3 va 51,3 phut.

Vi du 47A, Pic 1 (27,3 phut). Tinh theo phwong phap LCMS cho Ca21H24N305S (M+H)™:
m/z = 430,1; theo thir nghiém = 430,1. 'H NMR (300MHz, DMSO-ds) § 12,06 (s, 1H), 7,58 (d, J
= 2,1 Hz, 1H), 7,52 (d, J = 2,1 Hz, 1H), 7,34 (s, 1H), 7,25 (d, J = 2,8 Hz, 1H), 6,15 (d, J = 2,8
Hz, 1H), 4,59 (d, J = 4,2 Hz, 1H), 3,51 (s, 3H), 3,34 (s, 3H), 3,23 (s, 3H), 2,25 - 2,13 (m, 1H),
0,73 (dd, J = 6,7, 4,8 Hz, 6H).

Vi du 47B, Pic 2 (51,3 phiit). Tinh theo phuwong phap LCMS cho C21H24N305S (M+H)™:
m/z = 430,1; theo thir nghiém = 430,1. 'H NMR (300MHz, DMSO-ds) & 12,06 (s, 1H), 7,58 (d, J
= 2,1 Hz, 1H), 7,52 (d, J = 2,1 Hz, 1H), 7,34 (s, 1H), 7,25 (d, J = 2,8 Hz, 1H), 6,15 (d, J = 2,8
Hz, 1H), 4,59 (d, J = 4,2 Hz, 1H), 3,51 (s, 3H), 3,34 (s, 3H), 3,23 (s, 3H), 2,25 - 2,13 (m, 1H),
0,73 (dd, J = 6,7, 4,8 Hz, 6H).

Cac vi du 48 dén 49
Céc hop chét theo céc vi du 48 dén 49 va céc quy trinh thir nghiém dugc 4p dung dé didu
ché cac hop chét nay duogc thé hién trong Bang 7 dudi ddy.
Béang 7
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Vidu sd

Tén

Quy trinh tong hop

48

2-(2-hydroxyetyl)-8-(6-metyl-7-oxo-
6,7-dihydro-1H-pyrolo[2,3-c]pyridin-
4-y1)-6-(metylsulfonyl)-2H-1,4-

benzoxazin-3(4H)-on

Vidu 44

49

6-axetyl-2-isopropyl-8-(6-metyl-7-
0x0-6,7-dihydro-1H-pyrolo[2,3-
c]pyridin-4-yl)-2H-1,4-benzoxazin-

3(4H)-on

i-Prop

Vidu9

Vi du 50. 6-(1-hydroxyetyl)-2-isopropyl-8-(6-metyl-7-oxo0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-

4-y1)-2H-1,4-benzoxazin-3(4H)-on

ZT

4
N
H

OH

N<
0

6-Axetyl-2-isopropyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-2H-
1,4-benzoxazin-3(4H)-on (tir Vi du 49, 0,050g, 0,13mmol) dugc hoa tan trong metanol (5,0ml) &

nhiét d6 trong phong va natri tetrahydroborat (0,010g, 0,26mmol) dugc bd sung vao. Hon hop

phan ing nay duoc khudy trong thoi gian 1 gi® va san phédm duoc tinh ché ma khéng can duoc xir

1y theo phuong phép sic ky 1ong cao 4p diéu ché trén cot C-18 rira giai bing gradien nudc :

axetonitril dugc dém & do pH bang 10 dé tao ra hop chét néu & d& muyc ndy & dang rén v dinh
hinh méu tring (25mg, 50%). Tinh theo phuong phép LCMS cho C21HaaN304 (M+H)": m/z =
382,1; theo thir nghiém: 382,2. 'H NMR (300MHz, DMSO-ds) § 11,96 (s, 1H), 10,61 (s, 1H), 7,25
—17,13 (m, 2H), 6,93 (dd, J = 5,3, 1,9 Hz, 1H), 6,82 (dd, J = 5,8, 1,9 Hz, 1H), 6,14 (s, 1H), 5,09
(d, J = 3,9 Hz, 1H), 4,68 — 4,52 (m, 1H), 4,30 (d, J = 3,7 Hz, 1H), 3,49 (s, 3H), 2,23 — 2,05 (m,
1H), 1,25 (d, J = 6,3 Hz, 3H), 0,76 (dd, J = 12,5, 6,8 Hz, 6H).
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Vi du 51. 6-(etylsulfonyl)-2-isopropyl-8-(6-metyl-7-oxo0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-
yl)-2H-1,4-benzoxazin-3(4H)-on

O
H W0
OsuUN S”
_
(@)
4 l\
N N\
H
0]

Budc 1. 4-(etylthio)phenol

/@/S\/
HO

4-Mercaptophenol (0,5g, 4mmol) (do Aldrich cung cép, ma san phdm #559938-5) duoc
hoa tan trong axeton (10,0ml) va kali cacbonat (0,684g, 4,95mmol) va iodoetan (0,396ml,
4,95mmol) dugc bd sung vao. Hon hop phan tmg niy duoc khudy & nhiét do trong phong trong
thoi gian 2 gidy, pha loding bang etyl axetat, va loc. Lép hitu co duge ¢ trong chan khong dé tao ra
diu mau vang. San phim duoc tinh ché theo phuong phép FCC trén silicagel rira giai bang gradien
hexan : etyl axetat dé tao ra 4-(etylthio)phenol & dang dAu trong ma két tinh khi dé yén (0,5¢g,
80%).

Budc 2. 4-(etylsulfonyl)phenol

0o
Y N
S
N\
JOR
HO

Oxon (0,99¢g, 6,5mmol) (do Aldrich cung cAp, ma san phim #22803-6) dugc b sung thanh
nhiéu phin vao dung dich chira 4-(etylthio)phenol (0,50g, 3,2mmol) trong etanol (10,0ml) va nudc
(10,0ml) & nhiét do trong phong. Hon hop phan tmg nay dugc khudy trong thoi gian 18 gid, sau
d6 duoc phan bd gitra etyl axetat va nuée. Céc 16p hitu co két hop duoc rira bang nude mubi, lam
kho trén magie sulfat, va c6 trong chan khong 8 tao ra 4-(etylsulfonyl)phenol & dang ban rén
(0,58g, 96%). Tinh theo phwong phdp LCMS cho CsHi103S (M+H)™: m/z = 187,0; theo thir
nghiém: 187,0.

Budce 3. 4-(etylsulfonyl)-2-nitrophenol

o)
O,N s?
-
HO
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Axit nitric (0,1ml, 3mmol) dugc bd sung vao hdn hop gbm 4-(etylsulfonyl)phenol (0,5g,
3mmol) trong axit axetic (9ml) & nhiét d§ trong phdng. Hon hgp niy duge ning nhiét do 1én dén
80°C trong thoi gian 3 gio sau d6 duge lam ngudi dén nhiét d6 trong phong va phén bd gitta etyl
axetat va nude. Cac 16p hiru co két hop dugc rira bing nude mudi, 1am khd trén MgSOs, loc, va
6 dé tao ra san phim thd. San phdm dugc két tinh ra khéi etyl ete dé tao ra 4-(etylsulfonyl)-2-
nitrophenol & dang rin mau vang nhat (0,59g, 100%). Tinh theo phwong phép LCMS cho
CsH10NOsS (M+H)*: m/z = 232,1; theo thir nghiém: 232,0.

Budc 4. 2-bromo-4-(etylsulfonyl)-6-nitrophenol
O,N b <O_
o
Br

Brom (0,41g, 2,6mmol) trong axit axetic (Sml) dugc bd sung vao dung dich chira 4-
(etylsulfonyl)-2-nitrophenol (0,6g, 2mmol) trong axit axetic (20ml) va sét clorua (0,08¢g, 0,5mmol)
trong nudce (0,3ml) & nhiét d trong phong va hdn hop thu duge duge khudy trong thoi gian 4 gid.
Sau d6, hdn hop nay duoc pha lodng biang nuéc (70ml), tao ra huyén phd dic. Céc chit rin dugc
gom, rura béng nudce, va lam kho dé tao ra 2-bromo-4-(etylsulfonyl)-6-nitrophenol & dang bot mau
tréng duc (0,72g, 80%). Tinh theo phuong phép LCMS cho CsHyBrNOs (M+H)": m/z = 310,0,
312,0; theo thir nghiém: 310,0, 311,9.

Budc 5. 2-amino-6-bromo-4-(etylsulfonyl)phenol
HoN %0
_
e
Br
2-bromo-4-(etylsulfonyl)-6-nitrophenol (0,20g, 0,64mmol) dugc hoa tan trong etanol
(7,0ml, 120mmol), d& dugc loai bé khi bing nito, va niken Raney (75mg) duoc bd sung vao. Hon
hop phan Gng nay duoc khudy trong méi truong hydro nguyén tit trong thoi gian 2 gio. Hdn hop
néy dwoc gan khoi cac chit rin va cd trong chan khéng dé tao ra 2-amino-6-bromo-4-

(etylsulfonyl)phenol & dang thuy tinh (0,11g, 47%). Tinh theo phuong phép LCMS cho
CsH11BrNOsS (M+H)": m/z=280,1, 282,1; theo thir nghiém: 280,0, 282,0.

Budc 6. 6-(etylsulfonyl)-2-isopropyl-8-(6-metyl-7-ox0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-
yl)-2H-1,4-benzoxazin-3(4H)-on
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San phdm tho duge diéu ché bang cach ap dung didu kién ctia cic phuong phap twong ty
theo Vi du 44, nhung st dung 2-amino-6-bromo-4-(etylsulfonyl)phenol thu dugc theo bude 5. San
phim duoc tinh ché theo phuong phép sic ky 1ong cao &p didu ché trén cot C-18 rira giai bing
gradien nuéc : axetonitril dwoc dém & d6 pH bang 10 d8 tao ra hop chit néu & d& muc nay & dang
rdn vo dinh hinh mau tring duc (25mg, 20%). Tinh theo phuong phép LCMS cho C21H24N30sS
(M+H)*: m/z = 430,1; theo thir nghiém 13 430,2. '"H NMR (300MHz, DMSO-ds) & 12,05 (s, 1H),
10,95 (bs, 1H), 7,43 (d, J = 2,2 Hz, 1H), 7,33 (s, 1H), 7,27 (dd, J = 10,2, 2,4 Hz, 2H), 6,14 (d, J
= 2,7 Hz, 1H), 4,57 (d, J = 3,8 Hz, 1H), 3,50 (s, 3H), 3,21 (q, 2H), 2,28 — 2,12 (m, 1H), 1,07 (t,J
= 7,3 Hz, 3H), 0,76 (d, J = 6,7 Hz, 6H).

Cac vi dy 52 dén 56
Céc hop chit theo cac vi du 52 dén 56 va céc quy trinh thir nghiém dugc 4p dung dé diéu
ché céc hop chit nay dugc thé hién trong Bang 8 dudi day.

Bang 8
R3
0N RS
ﬁjo
N N
H
o]
Vi du s6 Tén R’ R’ Quy trinh t6ng hop
2-isopropyl-6-(isopropylsulfonyl)-8-
6-metyl-7-0x0-6,7-dihydro-1H-pyro- 0,0
52 ( el g Py H S 44

lo[2,3-c]pyridin-4-yl)-2H-1,4-

benzoxazin-3(4H)-on

4-(xyclopropylmetyl)-2-isopropyl-8-
(6-metyl-7-0x0-6,7-dihydro-1H-pyro- /X 0.0

53 > 44,8
lo[2,3-c]pyridin-4-yl)-6-(metylsulfon- | .- SN
y1)-2H-1,4-benzoxazin-3(4H)-on
4-etyl-2-isopropyl-8-(6-metyl-7-oxo-
6,7-dihydro-1H-pyrolo[2,3-c]pyridin-

54 4 pyrolo[2,3-clpy B | &F 44,8
4-yl)-6-(metylsulfonyl)-2H-1,4- =

benzoxazin-3(4H)-on
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6-(etylsulfonyl)-2-isopropyl-4-metyl-

8-(6-metyl-7-0x0-6,7-dihydro-1H-

55 (6-metyl-T-ox0-6,7-diby Me | & 44,8
pyrolo[2,3-c]pyridin-4-yl)-2H-1,4- s

benzoxazin-3(4H)-on

2-isopropyl-6-(isopropylsulfonyl)-4-
metyl-8-(6-metyl-7-0x0-6,7-dihydro- 0,90
56 Ree v L | Me | «:S 44, 8
1H-pyrolo[2,3-c]pyridin-4-yl)-2H-1,4- j/

benzoxazin-3(4H)-on

Vi du 57. 8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-6-(metylsulfonyl)s-
piro[ 1,4-benzoxazin-2,1'-xyclopropan]-3(4H)-on

Budc 1. 1-bromo-2-flo-5-(metylsulfonyl)-3-nitrobenzen

O,N O“s(’O
X
Br

Brom (1g, 9mmol) duoc bd sung nho giot vao dung dich chira 1-flo-4-(metylsulfonyl)-2-
nitrobenzen (2g, 9mmol) (do Oakwood cung cp, ma s6 san pham #009288) trong axit sulfuric
(10ml), tiép theo bd sung nhé giot axit nitric (0,42ml, 10.mmol) vao. Hén hgp thu dwoc ning nhiét
d6 18n dén 80°C trong 5 gio, sau d6 duoc 1am ngudi va dugc rét 1én nude da. Lop nude duge chiét
béng metylen clorua va céc 16p hitu co két hop dugc rira bang dung dich NayS>03 bdo hoa, nude
mubi, 1am khd trén MgSOs, loc, va cd dé tao ra nguyén liéu tho. San phém dugce tinh ché theo
phuong phap FCC trén silicagel rira giai béang gradien hexan : etyl axetat dé tao ra 1-bromo-2-flo-
5-(metylsulfonyl)-3-nitrobenzen & dang thuy tinh (0,80g, 30%). Tinh theo phuong phéap LCMS cho
C7H6BrNO4S (M+H)*: m/z=298,1, 300,1; theo thir nghiém 14 277,9, 299,7.

Budc 2. metyl 1-[2-bromo-4-(metylsulfonyl)-6-nitrophenoxy]xyclopropancarboxylat
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Natri hydrua trong dau khoang (45mg, 1,9mmol) dugc bd sung vao dung dich chira metyl
1-hydroxyxyclopropancarboxylat (40mg, 0,3mmol) trong tetrahydrofuran (5Sml). Sau 10 phut, 15-
Crown-5 (10pl, 0,05mmol) va 1-bromo-2-flo-5-(metylsulfonyl)-3-nitrobenzen (100mg, 0,3mmol)
duge bd sung vao. Hon hop nay duge khudy qua dém & nhiét do trong phong va sau d6 duoc toi
bing MeOH (1ml). H3n hop thu dugc phan bd giita etyl axetat va nudc, va céc 16p hitu co két hop
dugc rira bing nwéc mubi, 1am khd trén MgSOs, loc, va b dé tao ra nguyén liéu tho. San phdm
duoe tinh ché theo phuong phép FCC trén silicagel rira giai bang gradien hexan : etyl axetat dé tao
ra metyl 1-[2-bromo-4-(metylsulfonyl)-6-nitrophenoxy]xyclopropancarboxylat & dang thiy tinh
(45mg, 30%). Tinh theo phuong phap LCMS cho Ci2Hi3BrNO7S (M+H)™: m/z = 394,1, 396,1;
theo thir nghiém 14 393,7, 395,8.

Budc 3. 8-bromo-6-(metylsulfonyl)spiro[1,4-benzoxazin-2,1'-xyclopropan]-3(4H)-on

0]
H \WX0)
o) S~
;/LN \
(@)
Br

Mat sit (20mg, 0,4mmol) dwoc bd sung vao dung dich chita metyl 1-[2-bromo-4-
(metylsulfonyl)-6-nitrophenoxyxyclopropancarboxylat (40mg, 0,1mmol) trong axit axetic (3ml).
Hon hop phan tng ndy dugc dun néng & 60°C trong thoi gian 3 gid, pha lodng bang etyl axetat,
loc, va cd. Sau d6, ciin ndy duoc hoa tan trong etyl axetat va rira bing dung dich NaHCO; bdo hoa.
Lép hitu co duge rira béng nuéc mudi, 1lam kho trén MgSOsq, loc, va cd dé tao ra 8-bromo-6-
(metylsulfonyl)spiro[1,4-benzoxazin-2,1'-xyclopropan]-3(4H)-on & dang nguyén li¢u thd. Tinh
theo phwong phap LCMS cho C11HiiBrNO4S (M+H)"™: m/z = 332,0, 334,0; theo thir nghiém 1a
331,8, 333,8.

Buéce 4. 8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-6-(metylsulfonyl)spiro [-
1,4-benzoxazin-2,1'-xyclopropan]-3(4H)-on

San phdm thé duoc didu ché bang cach 4p dung didu kién ctia cic phwong phép tuong tuw
theo Vi du 44, nhung sir dung 8-bromo-6-(metylsulfonyl)spiro[1,4-benzoxazin-2,1'-xyclopropan]-
3(4H)-on thu dugc theo bude 3. San phidm dugc tinh ché theo phuong phap sic ky 1ong cao 4p
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didu ché trén cot C-18 rira gidisbang gradien nudc : axetonitril duoc dém & d6 pH bing 10 dé tao
ra hop chit néu & d& muc ndy & dang rén vo dinh hinh mau tring duc (10mg, 30%). Tinh theo
phuong phdp LCMS cho C19HisN30sS (M+H)™: m/z = 400,1; theo thir nghiém = 400,0.

Vi du 58.  3,3-dimetyl-5-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-7-
(metylsulfonyl)-3,4-dihydroquinoxalin-2(1H)-on

Q
O,N S
2 \
HN

(o) Br

_O

Hbn hop gém 1-bromo-2-flo-5-(metylsulfonyl)-3-nitrobenzen (70mg, 0,2mmol) tr Vi du
57, metyl 2-amino-2-metylpropanoat hydroclorua (50mg, 0,3mmol) (do Sigma Aldrich cung cép,
m3 san phdm #A8754), va natri bicacbonat (40mg, 0,5mmol) trong N-metylpyrolidinon (4ml)
duoc 1am ting nhiét @6 qua dém & 100°C. Sau d6, hdn hop nay duoc giam nhiét do dén nhiét @
trong phong va phan b gifra etyl axetat va nuéc. Cac 16p hitu co két hop dwoc rira bang nude
mudi, 1am kho trén MgSOq, loc, va cb dé tao ra nguyén lidu thod. San phém duoc tinh ché theo
phuong phéap FCC trén silicagel rira giai bing gradien hexan : etyl axetat dé tao ra metyl 2-{[2-
bromo-4-(metylsulfonyl)-6-nitrophenyl]amino}-2-metylpropanoat & dang thﬂy tinh (60mg, 60%).
Tinh theo phuong phap LCMS cho Ci2H1sBrN206S (M+H)": m/z =395,1, 397,1; theo thir nghiém
= 395,0, 397,0.

Buéc 2. 3,3-dimetyl-5-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-7-(metyl-
sulfonyl)-3,4-dihydroquinoxalin-2(1H)-on

Séan phim thd dwoc diéu ché bang cach 4p dung didu kién ciia cc phwong phap twong tu
theo Vi du 57, nhung st dung metyl 2-{[2-bromo-4-(metylsulfonyl)-6-nitrophenyl]amino}-2-met-
ylpropanoat thu dugc theo bude 1. San phim duoc tinh ché theo phuong phap séc ky 1ong cao &p

diéu ché trén cot C-18 ria giai b%ng gradien nudc : axetonitril duge dém & 46 pH bang 10 dé tao
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ra hop chét néu & d& muc nay & dang rén vo dinh hinh mau tring duc (12mg, 30%). Tinh theo
phuong phap LCMS cho CioH21Ns04S (M+H)": m/z = 401,1; theo thir nghiém = 401,1. '"H NMR
(500MHz, DMSO-ds) 6 12,09 (s, 1H), 10,58 (s, 1H), 7,31 — 7,24 (m, 3H), 7,21 (s, 1H), 6,02 (s,
1H), 5,68 (s, 1H), 3,55 (s, 3H), 3,11 (s, 3H), 1,24 (s, 6H).

Céc vi dy 59 dén 62
Céc hop chét theo cac vi du 59 dén 62 va céac quy trinh thir nghiém duoc 4p dung ¢ diéu
ché céc hop chit nay duoc thé hién trong Bang 9 dudi day.

Béang 9

Vi du sb Tén R? Quy trinh téng hop
8'-(6-metyl-7-0x0-6,7-dihydro-
1H-pyrolo[2,3-c]pyridin-4-yl)-6'- I::gi
59 | (metylsulfonyl)-1'4'"-dihydro-3'H- Y Vi du 58

spiro[xyclopentan-1,2'-quinoxa-

lin]-3'-on
(3S)-3-isopropyl-5-(6-metyl-7-
0x0-6,7-dihydro-1H-pyrolo[2,3- /L

60 H Vidu58

c]pyridin-4-yl)-7-(metylsulfonyl)-
3,4-dihydroquinoxalin-2(1H)-on
(3R)-3-isopropyl-5-(6-metyl-7-
0x0-6,7-dihydro-1H-pyrolo[2,3- )

61 $ H Vidu58

c]pyridin-4-yl)-7-(metylsulfonyl)-
3,4-dihydroquinoxalin-2(1H)-on

8'-(6-metyl-7-0x0-6,7-dihydro- ;
1H-pyrolo[2,3-c]pyridin-4-yl)-6'- <: ~
62 (metylsulfonyl)-1',4'-dihydro-3'H- z

Vidu58
spiro[xyclobutan-1,2'-quinoxalin]-

3'-on
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Vi du 63. 4-metyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-6-(metyls-
ulfonyl)spiro[1,4-benzoxazin-2,1'-xyclopropan]-3(4H)-on

A\
/N N
H

Budc 1. 1-bromo-2-flo-5-(metylsulfonyl)-3-nitrobenzen
O,N O“s"?
L
Br

Axit nitric (0,42ml, 10.mmol) duoc bd sung nhd giot vao dung dich chira 1-flo-4-
(metylsulfonyl)-2-nitrobenzen (2g, 9mmol) trong axit sulfuric (10ml) va brom (1g, 9mmol) va
phan mg dugc ndng nhiét do 1én dén 80°C trong thoi gian 5 gid. Hon hop phan tmg dugc giam
nhiét d6 dén nhiét do trong phong va rét 1én nude da. Lép nude duoc chiét bing metylen clorua.
L6p hitu co két hop duoc rira bing NaxS>03 bio hoa, nude mubi, 1am khd trén MgSOs, loc va cd
dé tao ra thd nguyén liéu. San phdm duoc tinh ché theo phuong phép FCC trén silicagel rira giai
bing gradien hexan : etyl axetat dé thu dugc 1-bromo-2-flo-5-(metylsulfonyl)-3-nitrobenzen &

dang rin mau tring (0,80g, 30%).

Budc 2. Metyl 1-[2-bromo-4-(metylsulfonyl)-6-nitrophenoxy |xyclopropancarboxylat

OO
O,N <

@)
o] Br
Y
Natri hydrua trong ddu khoang (110mg, 4,7mmol) dugc bd sung vio dung dich chita metyl
1-hydroxyxyclopropancarboxylat (100mg, 0,8mmol) trong N,N-dimetylformamit (20ml) & 0°C.
Sau 5 phut, 1-bromo-2-flo-5-(metylsulfonyl)-3-nitrobenzen (250mg, 0,84mmol) duoc bd sung vao
va hdn hop phén g nay duoc khudy & 0°C trong thdi gian 1 gid. Hén hop phan tmg nay dugc
t61 bing MeOH (3ml) va phén bd gitta nudc va etyl axetat. Lép hitu co két hop duoc rira bing
nude mudi, 1am khé trén MgSO4, loc va cd d8 tao ra nguyén liéu tho. San phém duoc tinh ché theo
phuong phap FCC trén silicagel rira giai bing gradien hexan : etyl axetat dé tao ra metyl 1-[2-

bromo-4-(metylsulfonyl)-6-nitrophenoxy]xyclopropancarboxylat ¢ dang dau mau vang (0,10g,
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67%). Tinh theo phuong phap LCMS cho Ci2H13BrNO7S (M+H)": m/z = 394,0 396,0; theo thir
nghiém: 394,0, 395,9.

Budce 3. 8-bromo-6-(metylsulfonyl)spiro[1,4-benzoxazin-2,1'-xyclopropan]-3(4H)-on

H 0.0
O_N ST
FolP

Br

Bot sit (500mg, 8mmol) duoc bd sung vao dung dich chita metyl 1-[2-bromo-4-
(metylsulfonyl)-6-nitrophenoxy]xyclopropancarboxylat (700mg, 2mmol) trong axit axetic (40ml)
ma duoc loai bo khi bang nito. Hdn hop phan tmg ndy dwgc dun néng & 60°C trong thoi gian 3
gi®. Hon hop phan ting duge giam nhiét do dén nhiét do trong phong, pha lodng bing etyl axetat,
loc va ¢6. Cin dugc phan chia vao etyl axetat va dung dich NaHCO3 béo hoa. Lép hitu co két hop
duoc rira bing nuée mudi, 1am khd trén MgSOs, loc va ¢b dé tao ra nguyén lidu thd & dang rin
(0,50g, 90%). Tinh theo phwong phép LCMS cho CiiHiiBrNO4S (M+H)": m/z = 331,9, 333,9;
theo thir nghiém: 331,9, 333,8.

Budc 4. 8-bromo-4-metyl-6-(metylsulfonyl)spiro[ 1,4-benzoxazin-2,1'-xyclopropan]-3(4H)-on

| 0, .0
O_N ST
JO ;

Br

Natri hydrua trong dau khoang (30. mg, 1,3mmol) dugc bd sung vao hdn hop gbém 8-
bromo-6-(metylsulfonyl)spiro[1,4-benzoxazin-2,1'-xyclopropan]-3(4H)-on (280mg, 0,84mmol)
trong N,N-dimetylformamit (50ml) & 0°C. Hon hop phan tng nay dugc khudy trong thoi gian 20
phut va metyl iodua (63pl, 1,0mmol) dugc bd sung vao va khudy trong thoi gian 30 phut & nhiét
d6 trong phong. Hon hop phan ting nay duge toi béng metanol va phén b giita etyl axetat va nuée.
Lé6p hitu co két hop dugc rira bang nuée mudi, 1am kho trén MgSO4, loc va ¢b dé tao ra nguyén
lidu tho. San phim dugc tinh ché theo phuong phap FCC trén silicagel rira giai béng gradien hexan
: etyl axetat dé tao ra 8-bromo-4-metyl-6-(metylsulfonyl)spiro[1,4-benzoxazin-2,1'-xyclopropan]-
3(4H)-on & dang ban rén (0,286g, 96%). Tinh theo phuong phap LCMS cho Ci2HisBrNO4S
(M+H)": m/z = 346,1 va 348,1; theo thir nghiém: 346,1, 348,1.

Budéc 5. 4-metyl-8-{6-metyl-1-[(4-metylphenyl)sulfonyl]-7-ox0-6,7-dihydro-1H-pyrolo[2,3-
c]pyridin-4-yl1}-6-(metylsulfonyl)spiro[ 1,4-benzoxazin-2,1'-xyclopropan]-3(4H)-on
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8-bromo-4-metyl-6-(metylsulfonyl)spiro[ 1,4-benzoxazin-2,1'-xyclopropan]-3(4H)-on

(260mg, 0,75mmol) va 6-metyl-1-[(4-metylphenyl)sulfonyl]-4-(4,4,5,5-tetrametyl-1,3,2-di-
oxaborolan-2-yl)-1,6-dihydro-7H-pyrolo[2,3-c]pyridin-7-on (390mg, 0,90mmol) dugc hoa tan
trong 1,4-dioxan (40ml) véi xezi florua (300mg, 2mmol) trong nuée (10ml) va phan ing duoc loai
bd khi bang nito. Chét xuc tac 4-(di-tert-butylphosphino)-N, N-dimetylanilin-diclopaladi (theo ty
16 2:1) (200mg, 0,2mmol) dugc bd sung vao, da duoc loai bé khi bing nito va hdn hop phan ting
nay dugc ning nhiét d6 1én dén 100°C trong thoi gian 2 gid. Hon hop phan tmg duoc giam nhiét
d6 dén nhiét do trong phong va phén bd giita etyl axetat va nuée. Lép hitu co két hop duoc ria
bing nude mudi va 1am kho trén MgSOs, loc va cd dé tao ra nguyén liéu thd. San phdm duoc tinh
ché theo phuong phap FCC trén silicagel rira giai bing gradien hexan : etyl axetat dé tao ra 4-
metyl-8-{6-metyl-1- [(4-metylf)henyl)sulfonyl]-7-oxo-6,7-dihydro- 1H-pyrolo[2,3-c]pyridin-4-
yl}-6-(metylsulfonyl)spiro[ 1,4-benzoxazin-2,1'-xyclopropan}-3(4H)-on & dang cin tén (0,27g,
63%). Tinh theo phuong phap LCMS cho C27H2sN307S2 (M+H)"™: m/z = 568,1; theo thir nghiém:
568,1.

Budc 6. 4-metyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-6-(metylsulfon-
yl)spiro[1,4-benzoxazin-2,1'-xyclopropan]-3(4H)-on

1,0M natri hydroxit trong nude (2ml, 2mmol) duge bd sung vao dung dich chira 4-metyl-
8-{6-metyl-1-[(4-metylphenyl)sulfonyl]-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl}-6-
(metylsulfonyl)spiro[1,4-benzoxazin-2,1'-xyclopropan]-3(4H)-on trong etanol (6ml). Hbn hop
phan mg nay duoc khudy & 80°C trong thoi gian 2 gid, sau d6 duoc gidm nhiét do dén nhiét do
trong phong. San phdm dugc tinh ché ma khong can dugce xir Iy theo phwong phép sic ky 1ong cao
ap didu ché trén cot C-19 rira giai bang gradien nudc : axetonitril dwgc dém dén d6 pH=10 dé tao
ra hop chét néu & d& muc nay & dang rén vo dinh hinh mau tréng (0,12g, 39%). 'HNMR (500MHz,
DMSO0-dy) § 12,09 (s, 1H), 7,62 (d, J = 2,1 Hz, 1H), 7,60 (d, J = 2,1 Hz, 1H), 7,30 (d, J = 2,8 Hz,
1H), 7,25 (s, 1H), 6,14 (d, J = 2,8 Hz, 1H), 3,54 (s, 3H), 3,42 (s, 3H), 3,29 (s, 3H), 1,32 - 1,25 (m,
2H), 1,16 — 1,10 (m, 2H). Tinh theo phuong phdp LCMS cho C20H20N30sS (M+H)": m/z = 414,1;
theo thir nghiém:414,1.
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Vi du 64. 8'-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-6'-(metylsulfonyl)-1',4'-

dihydro-3'H-spiro[xyclohexan-1,2'-quinoxalin]-3'-on

Hop chit theo Vi du 64 dugc tdng hop theo quy trinh thir nghiém twong ty ma dugc ap
dung d& tdng hop hop chét theo Vi du 58 8 tao ra hop chit néu & & muc nay & dang rin v6 dinh
hinh mau tring (5mg, 10%). LCMS theo thit nghiém (M+H)" = 441,2.

Céc vi du 65 dén 66
Céc hop chét theo céc vi du 65 dén 66 va cac quy trinh thir nghiém dugc 4p dung dé diéu
ché cac hop chit nay dwoc thé hién trong Bang 10 duéi day.

Bang 10
o, 0
W7
@) S\
R2
R1

Vi du sb Tén R? R} | Quy trinh tng hop
8-(6-metyl-7-0x0-6,7-dihydro-
1H-pyrazolo[3,4-c]pyridin-4- -
65 y1)-6-(metylsulfonyl)spiro[1,4- [»‘ H Vidu 57, 26
benzoxazin-2,1'-xyclopropan]- R! cing véi R
3(4H)-on
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4-metyl-8-(6-metyl-7-0x0-6,7-

dihydro-1H-pyrazolo[3,4-c]py- -
66 ridin-4-yl1)-6-(metylsulfonyl) s- [;’ CHs- Vidu 57, 26, 8
piro[1,4-benzoxazin-2,1'- R!cing v6iR?

xyclopropan]-3(4H)-on

Vi du 67. 2-isopropyl-N,N-dimetyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-

3-0x0-3,4-dihydro-2H-1,4-benzoxazin-6-sulfonamit

(@)
o N “sfo
N_
0 /
“
N

A\
e N
H
o
Budec 1. 4-hydroxy-N,N-dimetyl-3-nitrobenzensulfonamit

2,0M dimetylamin trong THF (0,2ml, 0,4mmol) duogc bd sung vio hén hop gdm 4-
hydroxy-3-nitrobenzensulfonyl clorua (100mg, 0,4mmol) (do Matrix cung cép, md san phim
#084425) va 4-N, N-dimetylaminopyridin (50mg, 0,4mmol) trong tetrahydrofuran (Sml) & nhi¢t do
trong phong. Hon hop phan timg nay dugc khudy qua dém sau d6 duoc phan bd giita etyl axetat va
dung dich HCI 1N. Céc 16p hitu co két hop duoc rira bing nude mubi, 1am khd trén MgSOs, loc,
vé cd dé tao ra 4-hydroxy-N, N-dimetyl-3-nitrobenzensulfonamit thd & dang ran (90mg, 90%). Tinh
theo phuong phap LCMS cho CsH11N20sS (M+H)": m/z = 247,1; theo thir nghiém = 247,0 .

Budec 2. 3-bromo-4-hydroxy-N,N-dimetyl-5-nitrobenzensulfonamit

O,N S
N_
HO /
Brom (10ul, 0,2mmol) dugc bd sung vao dung dich chira 4-hydroxy-N,N-dimetyl-3-
nitrobenzensulfonamit (50mg, 0,2mmol) trong axit axetic (2ml) va sét clorua (7mg, 0,04mmol)

trong nudc (0,5ml) & nhiét 40 trong phong. Hdn hop phan tng ndy dugc khudy qua dém & nhiét
do trong phong sau d6 dugc phéan bb giita dung dich NaHCO3 béo hoa va etyl axetat. Cac 16p hitu
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co két hop duoc rira bing nudc mudi, 1am khé trén MgSOs, loc, va cb dé tao ra 3-bromo-4-
hydroxy-N, N-dimetyl-5-nitrobenzensulfonamit thd (60mg, 80%) ¢ dang thuy tinh. Tinh theo
phuong phap LCMS cho CsH10BrN20sS (M+H)": m/z = 325,1, 327,1; theo thir nghiém = 324,9,
326,9.

Budc 3. 3-amino-5-bromo-4-hydroxy-N,N-dimetylbenzensulfonamit

0
H,N 5°
N_
HO /
Br
Niken Raney (25mg) dugc bd sung vao dung dich chira 3-bromo-4-hydroxy-N, N-dimetyl-

5-nitrobenzensulfonamit (50mg, 0,2mmol) trong etanol (5ml) trong chai lic Parr. Hon hop nay
duoc loai bd khi bing nito va nap dén 4p suit 30psi hydro (206,84kPa). H3n hop nay duge lic
trong thdi gian 2 gid, loc, va c¢6 dé tao ra 3-amino-5-bromo-4-hydroxy-N,N-dimetylb-
enzensulfonamit thd & dang ddu mau vang (40mg, 90%). Tinh theo phuong phiap LCMS cho
CsH12BrN203S (M+H)": m/z = 295,1, 297,1; theo thir nghiém = 295,0, 297.,0.

Budc 4. 2-isopropyl-N,N-dimetyl-8-(6-metyl-7-ox0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-
3-0x0-3,4-dihydro-2H-1,4-benzoxazin-6-sulfonamit

San phim thé dugc diéu ché bang cach ap dung diéu kién cta cac phuong phép tuong tu
theo Vi du 9, nhung st dung 3-amino-5-bromo-4-hydroxy-N, N-dimetylbenzensulfonamit thu duoc
theo budc 3. San phim dugc tinh ché theo phuong phép sc ky 16ng cao ap diéu ché trén cot C-18
rira giai bang gradien nudc : axetonitril duge dém & d6 pH bing 10 dé tao ra hop chét néu & dé
muc ndy & dang rén v dinh hinh mau tring (4mg, 40%). Tinh theo phuong phép LCMS cho
C21Ha5N405S (M+H)*: m/z = 445,1; theo thir nghiém = 445,2. "TH NMR (300MHz, DMSO-ds) &
12,1 (s, 1H), 7,35 (s, 1H), 7,29 (d, J = 2,8 Hz, 1H), 7,22 (m, 1H), 7,11 (m, 1H), 6,16 (d, J = 2,7
Hz, 1H), 4,4 (d, 1H), 3,54 (s, 3H), 2,62 (s, 3H), 2,48 (s, 3H), 2,3-2,2 (m, 1H), 0,80 (dd, 6H).

Vidu 75. 2,2,4-trimetyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-6-
(metylsulfonyl)-2H-1,4-benzoxazin-3(4H)-on
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Budc 1. 4-(metylthio)phenol

HO

4-Mercaptophenol (0,5g, 4mmol) (do Aldrich cung chp, ma san phdm #559938-5) dugc

hoa tan trong axeton (10,0ml), sau d6 kali cacbonat (0,684g, 4,95mmol) va iodometan (0,396ml,

4,95mmol) duge bd sung vao. Hon hop phan tmg nay duoc khudy & nhiét 6 trong phong trong

thoi gian 2 gid, pha lodng bing etyl axetat, va loc. Lép hitu co dugce ¢ trong chan khong dé tao ra

dAu mau vang. San phm dugc tinh ché theo phuong phap FCC trén silicagel rira giai béng gradien

hexan : etyl axetat dé tao ra 4-(metylthio)phenol & dang ddu trong ma két tinh khi dé yén (0,55g,
80%).

Budc 2. 4-(metylsulfonyl)phenol

Oxon (0,99g, 6,5mmol) (do Aldrich cung cip, ma san phim #22803-6) dugc bd sung thanh
nhiéu phin vao dung dich chira 4-(metylthio)phenol (0,50g, 3,2mmol) trong etanol (10,0ml) va
nude (10,0ml) & nhiét @6 trong phong. Hon hop phan tng ndy dugc khudy trong thoi gian 18 gid,
sau d6 duoc phan bd gifta etyl axetat va nude. Cac 16p hitu co két hop dugc rira bing nudc mudi,
lam khd trén magie sulfat, va c0 trong chan khong d8 tao ra 4-(metylsulfonyl)phenol & dang ban
rén (0,60g, 96%). Tinh theo phwong phap LCMS cho C7H903S (M+H)": m/z = 173,0; theo thir
nghiém: 173,0.

Budc 3. 4-(metylsulfonyl)-2-nitrophenol
%
OaN 5
s
HO
Axit nitric (0,1ml, 3mmol) dwgc bb sung vao hdn hop gbm 4-(metylsulfonyl)phenol (0,5g,

3mmol) trong axit axetic (9ml) & nhiét do trong phong. Hon hop nay duoc nang nhiét do 1én dén
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80°C trong thoi gian 3 gio, sau d6 duge gidm nhiét 4 dén nhiét d6 trong phong va phan bd giita
etyl axetat va nudc. Céc 16p hitu co két hop dugc rira bing nuée mudi, 1am khd trén MgSO0s, loc,
va c6 dé tao ra san phdm thd. San phdm duoc két tinh ra khoi etyl ete dé tao ra 4-(metylsulfonyl)-
2-nitrophenol & dang rin mau vang nhat (0,59g, 100%). Tinh theo phuong phiap LCMS cho
C7HsNOsS (M+H)*: m/z = 218,1; theo thir nghiém: 218,0.

Budc 4. 2-bromo-4-(metylsulfonyl)-6-nitrophenol

Br

Brom (0,41g, 2,6mmol) trong axit axetic (Sml) dugc bd sung vao dung dich chira 4-
(metylsulfonyl)-2-nitrophenol (0,63g, 2mmol) trong axit axetic (20ml) va sit clorua (0,08g,
0,5mmol) trong nudc (0,3ml) & nhiét d6 trong phong va hdn hop thu duge dugce khudy trong thbi.
gian 4 gid. Sau d6, hdn hop nay duge pha lodng bing nude (70ml), tao ra huyén phu dic. Cac chét
rin dugc gom, rira bang nudc, va lam khd dé tao ra 2-bromo-4-(metylsulfonyl)-6-nitrophenol &
dang bot mau tring duc (0,75g, 80%). Tinh theo phuong phap LCMS cho C7H7BrNOsS (M+H)™:
m/z = 295,9, 297,9; theo thir nghiém: 296,0, 298,0.

Budc 5. 2-amino-6-bromo-4-(metylsulfonyl)phenol

O\\ @)

H,N s(’
oy
Br
2-bromo-4-(metylsulfonyl)-6-nitrophenol (0,20g, 0,64mmol) dugc hoa tan trong etanol
(7,0ml, 120mmol), dugc loai bd khi bang nito, va sau d6 niken Raney (75mg) duoc bd sung vao.
Hbn hop phéan Gng nay dugc khudy trong mdi trudng hydro nguyén tir trong thoi gian 2 gio. Hdn
hop nay dugc gan ra khdi cac chit rén va cd trong chan khong d tao ra 2-amino-6-bromo-4-
(metylsulfonyl)phenol & dang thuy tinh (0,19g, 95%). Tinh theo phuong phép LCMS cho
C7HoBiNO3S (M+H)": m/z=266,1, 268,1; theo thir nghiém: 266,0, 268,0.

Buéc 6. 8-bromo-2,2-dimetyl-6-(metylsulfonyl)-2H-1,4-benzoxazin-3(4H)-on

H 0.0
OxN S<
TP

Br
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2-bromo-2-metyl-propanoyl bromua (0,41ml, 3,4mmol) (do Aldrich cung cép, mi san
phim #252271) dugc b sung tir tir vao dung dich chira 2-amino-6-bromo-4-(metylsulfonyl)phenol
(0,75g, 2,8mmol) trong axetonitril (49,7ml) va kali cacbonat (1,6g, 1 1mmol) trong nuéc (16ml) &
nhiét do trong phong. Hon hop phan ttng ndy duoc khudy trong thoi gian 1 gid va 1am ting nhiét
d6 dén 80°C trong bé dau dé déng vong. Hdn hop phéan ting nay dugc 1am ting nhiét d¢ trong thoi
gian 18 gi® va d& ngudi dén nhiét d6 trong phong. Hon hop phan tmg ndy dugc phén bb gitta etyl
axetat va nude. Lop hitu co két hop duogc rira bang nude mudi, 1am kho trén magie sulfat va c6 dé
tao ra ddu mau t6i. San phim duoc tinh ché theo phuong phap FCC trén silicagel rira giai bing
gradien hexan : etyl axetat dé tao ra 8-bromo-2,2-dimetyl-6-(metylsulfonyl)-2H-1,4-benzoxazin-
3(4H)-on & dang rén (0,84g, 89%). Tinh theo phuong phdp LCMS cho C11HisBrINO4S (M+H)™:
m/z = 334,1, 336,1; theo thir nghi€ém: 334,0, 336,0.

Budc 7. 8-bromo-2,2,4-trimetyl-6-(metylsulfonyl)-2H-1,4-benzoxazin-3(4H)-on

| o..0
Os-N S<
10
Br

Natri hydrua (0,12g, 2,9mmol) dugc bd sung vao dung dich chita 8-bromo-2,2-dimetyl-6-
(metylsulfonyl)-2H-1,4-benzoxazin-3(4H)-on (0,82g, 2,4mmol) trong N,N-dimetylformamit
(23,4ml) trong khi quyén nito & nhiét d¢ trong phong. Hon hop phan tmg nay dugc khudy trong
thoi gian 30 phut va metyl iodua (0,30ml, 4,9mmol) dugc bd sung vao. Sau khi khudy trong thoi
gian 1 gio phan tng dugc phan bb giita etyl axetat va nu6c. Lép hitu co duge rira bang nude mudi,
lam khd trén magie sulfat va c¢6 dé tao ra 8-bromo-2,2,4-trimetyl-6-(metylsulfonyl)-2H-1,4-
benzoxazin-3(4H)-on & dang cin rin (0,83g, 97%). Tinh theo phwong phép LCMS cho
C12H1sBrNO4S (M+H)*: m/z = 348,1, 350,1; theo thir nghiém: 348,0, 350,0.

Budc 8. 2,2,4-trimetyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-6-(metyl-
sulfonyl)-2H-1,4-benzoxazin-3(4H)-on

Béng cach 4p dung didu kién cia cac phuong phép twong tu theo Vi du 9, nhung bing cach
st dung 8-bromo-2,2,4-trimetyl-6-(metylsulfonyl)-2H-1,4-benzoxazin-3(4H)-on thu dugc theo
budc 7, san phdm thd dwoc diéu ché. San pham dugc tinh ché theo phuong phap sic ky long cao
ap didu ché trén cot C-18 rira giai bing gradien nudc : axetonitril duge dém & do pH bang 10 dé
tao ra hop chit néu & dé muc ny & dang rén vo dinh hinh mau tréng duc (25mg, 30%). Tinh theo
phuong phap LCMS cho C20H22N305S (M+H)": m/z = 416,1; theo thir nghi¢m 13 416,1. '"HNMR
(300MHz, DMSO-d6) § 12,11 (s, 1H), 7,63 (d, J = 1,7 Hz, 1H), 7,59 (d, J = 1,9 Hz, 1H), 7,30 (d,
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J=2,7Hz, 2H), 6,15 (d, T = 2,1 Hz, 1H), 3,56 (s, 3H), 3,40 (s, 3H), 3,28 (s, 3H), 1,38 (s, 6H).

Vi du 76. 6-(etylsulfonyl)-2,2,4-trimetyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-
4-yl)-2H-1,4-benzoxazin-3(4H)-on

I 0.0
O_N S
o

/N N

o) H

Budéce 1. 8-bromo-6-(etylsulfonyl)-2,2-dimetyl-2H-1,4-benzoxazin-3(4H)-on

H o, .0
O N S
+
(0]
Br

Kali cacbonat (200mg, 1mmol) dugc bd sung vio dung dich chira 2-amino-6-bromo-4-
(etylsulfonyl)phenol (180mg, 0,64mmol) tir Vi du 51, Budc 5, trong axetonitril (2ml) va etyl este
clia axit 2-bromo-2-metyl-propanoic (520mg, 2,7mmol). Hén hop phan tmg nay dugc ning nhiét
d6 1én dén 80°C trong thoi gian 3 gid. Hon hop phan tng dugc loc, ¢d va tinh ché theo phwong
phap FCC trén silicagel rira giai bing gradien hexan : etyl axetat dé tao ra 8-bromo-6-
(etylsulfonyl)-2,2-dimetyl-2H-1,4-benzoxazin-3(4H)-on & dang rin mau tréng (124mg, 54%).
Tinh theo phuwong phép LCMS cho CpHisBrNOsS (M+H)™: m/z = 348,1, 350,1; theo thir
nghiém:347,8, 349,9.

Budc 2. 8-bromo-6-(etylsulfonyl)-2,2,4-trimetyl-2H-1,4-benzoxazin-3(4H)-on

| (ONO)
O_N ‘S’\/
LI
Br

Natri hydrua trong dau khoang (19mg, 0,78mmol) duoc bd sung vao hdn hop gdm 8-
bromo-6-(etylsulfonyl)-2,2-dimetyl-2H-1,4-benzoxazin-3(4H)-on (180mg, 0,52mmol) trong N,N-
dimetylformamit (30ml) & 0°C. Hon hgp phan tmg nay duoc khudy trong thoi gian 20 phit va
metyl iodua (39ul, 0,62mmol) duoc b sung vao va khudy trong thoi gian 30 phit & nhiét d¢ trong
phong. Hon hgp phan tng nay dugc t6i bang MeOH va phan b gifta nudc va etyl axetat. L6p hitu
co két hop dwoc rira bing nuéc mubi, 1am khd trén MgSOs, loc va ¢d dé tao ra 8-bromo-6-
(etylsulfonyl)-2,2,4-trimetyl-2H-1,4-benzoxazin-3(4H)-on thé & dang bot (280mg, 96%). Tinh
theo phuong phép LCMS cho C13H17BfNO4S (M+H)™: m/z=362,0, 364,0; theo thir nghiém:362,0,
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364,0.

Budc 3. 6-(etylsulfonyl)-2,2,4-trimetyl-8-{6-metyl-1-[(4-metylphenyl)sulfonyl]-7-0x0-6,7-di-
hydro-1H-pyrolo[2,3-c]pyridin-4-yl}-2H-1,4-benzoxazin-3(4H)-on

8-bromo-6-(etylsulfonyl)-2,2,4-trimetyl-2H-1,4-benzoxazin-3(4H)-on (200mg, 0,6mmol)
va 6-metyl-1-[(4-metylphenyl)sulfonyl]-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1,6-
dihydro-7H-pyrolo[2,3-c]pyridin-7-on (280mg, 0,66mmol) dugc hoa tan trong 1,4-dioxan (30ml)
v6i xezi florua (200mg, 2mmol) trong nude (10ml) va loai bo khi bing nito. Chét xtc tac 4-(di-
tert-butylphosphino)-N, N-dimetylanilin-diclopaladi (theo ty 1& 2:1) (100mg, 0,2mmol) dwgc bd
sung vao, loai bo khi bing N2 va hdn hop phan tmg nay dugc ning nhiét d6 1én d&n 100°C trong
thoi gian 2 git. H3n hop phan tmg dwoc giam nhiét 46 dén nhiét d6 trong phong, pha lodng bing
etyl axetat va rira béng nude, nude mubi va 1am khé trén MgSOs, sau d6 duoc loc va cd détaora
| nguyén liéu thd. San phim dugc tinh ché theo phuong phap FCC trén silicagel rira giai bing
gradien hexan : etyl axetat dé thu dugc 6-(etylsulfonyl)-2,2,4-trimetyl-8-{6-metyl-1-[(4-
metylphenyl)sulfonyl]-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl}-2H-1,4-benzoxazin-
3(4H)-on ¢ dang thuy tinh (200mg, 60%). Tinh theo phuong phap LCMS cho CasH3oN307S2
(M+H)": m/z = 584,1; theo thir nghiém:584,2.

Budc 4. 6-(etylsulfonyl)-2,2,4-trimetyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-
4-y1)-2H-1,4-benzoxazin-3(4H)-on ’

1,0M natri hydroxit trong nuée (1ml, 1mmol) dugc bd sung vao dung dich dé thu dugc 6-
(etylsulfonyl)-2,2,4-trimetyl-8-{6-metyl-1-[(4-metylphenyl)sulfonyl]-7-0x0-6,7-dihydro-1H-
pyrolo[2,3-c]pyridin-4-y1}-2H-1,4-benzoxazin-3(4H)-on trong etanol (4ml). Hon hop phan tng
nay duoc khudy & 80°C trong thdi gian 2 gid, dugc dé giam nhiét 4o dén nhiét d trong phong va
tinh ché theo phuong phép séc ky 1ong cao 4p diéu ché ma khéng xtt Iy trén cot C-18 rira gidi bang
gradien nudc : axetonitril dugc dém dén d6 pH=10 dé tao ra hop chit néu & dé muc nay & dang
ran v6 dinh hinh mau tring (110mg, 50%). 'H NMR (300MHz, DMSO-ds) § 12,12 (s, 1H), 7,58
(d,J = 1,9 Hz, 1H), 7,52 (d, J = 2,0 Hz, 1H), 7,30 (d, J = 2,6 Hz, 2H), 6,13 (d, J = 2,1 Hz, 1H),
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3,56 (s, 3H), 3,39 (s, 3H), 3,34 (q, J = 7,4 Hz, 2H), 1,38 (s, 6H), 1,14 (t, J = 7,3 Hz, 3H). Tinh
theo phuong phap LCMS cho C21H24N305S (M+H)": m/z = 430,1; theo thir nghiém:430,1.

Céc vi du 68 dén 83
Céc hop chit theo cac vi du 68 dén 83 va c4c quy trinh thir nghiém duoc 4p dung dé didu

ché céc hop chét nay dugc thé hién trong Bang 11 dudi day.

Bang 11
R3
Os_N RS
g
Ry ©
/ | ~
N N
H
. uy trinh
Vi du s6 Tén R! R | R® R’ Q d
tong hop
2-isopropyl-N-metyl-8-(6-metyl-7-
0x0-6,7-dihydro-1H-pyrolo[2,3-c]- O, £
68 L ) i-Prop | H H S\~ Viduy 67
pyridin-4-yl)-3-oxo0-3,4-dihydro- H
2H-1,4-benzoxazin-6-sulfonamit
N,N,2,2,4-pentametyl-8-(6-metyl-7-
0x0-6,7-dihydro-1H-pyrolo[2,3-c]- 0.0
69 L ) CHs- | CHs- | CH3- | «%S.\~ | Vidu67,8
pyridin-4-yl)-3-oxo0-3,4-dihydro- |
2H-1,4-benzoxazin-6-sulfonamit
N,N,2,2-tetrametyl-8-(6-metyl-7-
0x0-6,7-dihydro-1H-pyrolo[2,3- 0. P
70 L . CH;- |CH;-| H wSy7 Viduy 67
c|pyridin-4-yl)-3-ox0-3,4-dihydro- |
2H-1,4-benzoxazin-6-sulfonamit
2-isopropyl-N,N,4-trimetyl-8-(6-
metyl-7-0x0-6,7-dihydro-1H-pyro- o0
71 lo[2,3-c]pyridin-4-yl)-3-0x0-3,4-di- | i-Prop | H | CHs- m;S".N/ Vidu 67, 8
|

hydro-2H-1,4-benzoxazin-6-

sulfonamit
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72

2,2-dimetyl-8-(6-metyl-7-0x0-6,7-
dihydro-1H-pyrolo[2,3-c]pyridin-4-
yl)-6-(piperidin-1-ylsulfonyl)-2H-

1,4-benzoxazin-3(4H)-on

CHs-

CHs-

(ONy'e)

0

Vidu 67

73

2,2 4-trimetyl-8-(6-metyl-7-oxo0-
6,7-dihydro-1H-pyrolo[2,3-c]pyrid-
in-4-yl)-6-(piperidin-1-ylsulfonyl)-
2H-1,4-benzoxazin-3(4H)-on

CH;3-

CHz3-

CH;s-

0.0

N W

)

Vidu 67,8

74

N-isopropyl-2,2-dimetyl-8-(6-met-
yl-7-0x0-6,7-dihydro-1H-pyrolo[2,-
3-c]pyridin-4-yl)-3-oxo0-3,4-dihydr-

0-2H-1,4-benzoxazin-6-sulfonamit

CH;3-

CHs-

2

Vi du 67

75

2,2 4-trimetyl-8-(6-metyl-7-oxo-
6,7-dihydro-1H-pyrolo[2,3-c]pyrid-
in-4-y1)-6-(metylsulfonyl)-2H-1,4-

benzoxazin-3(4H)-on

CH3-

CHs-

CHs-

o, P

Vidu75

76

6-(etylsulfonyl)-2,2,4-trimetyl-8-(6-
metyl-7-0x0-6,7-dihydro-1H-pyro-
lo[2,3-c]pyridin-4-yl)-2H-1,4-benz-

oxazin-3(4H)-on

CH3-

CHs-

CH3-

o, P

Vidu 76

77

6-(isopropylsulfonyl)-2,2,4-trimet-
yl1-8-(6-metyl-7-ox0-6,7-dihydro-
1H-pyrolo[2,3-c]pyridin-4-yl)-2H-
1,4-benzoxazin-3(4H)-on

CH3-

CHs-

CHs-

ViduS5l1, 8

78

6-(etylsulfonyl)-2,2-dimetyl-8-(6-
metyl-7-0x0-6,7-dihydro-1H-pyro-
lo[2,3-c]pyridin-4-y])-2H-1,4-benz-

oxazin-3(4H)-on

CHs-

CHs-

o. 0

N7

Vidu 51

79

6-(isopropylsulfonyl)-2,2-dimetyl-
8-(6-metyl-7-0x0-6,7-dihydro-1H-
pyrolo[2,3-c]pyridin-4-yl)-2H-1,4-

benzoxazin-3(4H)-on

CHs-

CHs-

o, 0

Vidu 51
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6-axetyl-2,2-dimetyl-8-(6-metyl-7-
0x0-6,7-dihydro-1H-pyrolo[2,3-c]-

80 Y pyrolo] : CH:- |CHs-| H j\

pyridin-4-yl)-2H-1,4-benzoxazin- %

3(4H)-on

Vidu9

6-(1-hydroxyetyl)-2,2-dimetyl-8-(6-
metyl-7-0x0-6,7-dihydro-1H-pyro- OH Vi du 80,
81 4 Y Py CH;- |[CHs-| H &

10[2,3-¢c]pyridin-4-yl)-2H-1,4-benz- % 50

oxazin-3(4H)-on

6-axetyl-2,2,4-trimetyl-8-(6-metyl-
7-0x0-6,7-dihydro-1H-pyrolo[2,3-

82 ) CHs- | CH3- | CHs- j)\

c]pyridin-4-yl)-2H-1,4-benzoxazin- '

3(4H)-on

Vidu9, 8

6-(1-hydroxyetyl)-2,2,4-trimetyl-8-
(6-metyl-7-ox0-6,7-dihydro-1H- OH Vidy 82,
83 _ CHs- | CHs- | CHs-
pyrolo[2,3-c]pyridin-4-yl)-2H-1,4- % 50

benzoxazin-3(4H)-on

Vi du 83A. 6-(1-hydroxyetyl)-2,2,4-trimetyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-
c]pyridin-4-yl)-2H-1,4-benzoxazin-3(4H)-on (Cht dong phén d6i anh 1)

Vi du 83B. 6-(1-hydroxyetyl)-2,2,4-trimetyl-8-(6-metyl-7-ox0-6,7-dihydro-1H-pyrolo[2,3-
c]pyridin-4-y1)-2H-1,4-benzoxazin-3(4H)-on (Chit ddng phan dbi anh 2)

Céc chit ddng phan dbi anh ctia hop chét theo Vi du 83 duoc tach theo phwong phap sic
ky cot khong dbi ximg didu ché bang cach 4p dung cac didu kién sau: Cot: Phenomenex Lux
Cellulose C-2, Sum, 21, 2x250mm; Pha dong: 60% EtOH/hexan, didu kién gradien: déng dung
modi & 18ml/phut, nap: 9,0mg & 900ul, thoi gian chay: 11 phit; céc pic thoi gian luu: 6,4 phut va
8,5 phut.

Vi du 83A, Pic 1 (6,4 phut) Tinh theo phuwong phap LCMS cho C21H24N304 (M+H)": m/z

-113-




27182

=382,1; theo thir nghiém: 382,1. 'H NMR (300MHz, DMSO-ds) & 11,99 (s, 1H), 7,22 (t, J = 2,7
Hz, 1H), 7,12 (s, 1H), 7,04 (s, 2H), 6,08 (t, J = 2,3 Hz, 1H), 5,14 (d, J = 4,3 Hz, 1H), 4,77 — 4,60
(m, 1H), 3,50 (s, 3H), 3,27 (s, 3H), 1,30 (d, J = 6,4 Hz, 3H), 1,27 (s, 6H).

Vi du 83B, Pic 2 (8,5 phut) Tinh theo phuwong phap LCMS cho C21H24N304 (M+H)": m/z
= 382,1; theo thir nghiém: 382,1. 'H NMR (300MHz, DMSO-ds) & 11,99 (s, 1H), 7,22 (t, J = 2,7
Hz, 1H), 7,12 (s, 1H), 7,04 (s, 2H), 6,08 (t, J = 2,3 Hz, 1H), 5,14 (d, J = 4,3 Hz, 1H), 4,77 — 4,60
(m, 1H), 3,50 (s, 3H), 3,27 (s, 3H), 1,30 (d, J = 6,4 Hz, 3H), 1,27 (s, 6H).

Vi du 84. 2-isopropyl-8-(6-metyl-7-ox0-6,7-dihydro-1H-pyrazolo[3,4-c]pyridin-4-yl)-6-
(metylsulfonyl)-2H-1,4-benzoxazin-3(4H)-on

Hop chét theo Vi du 84 dugc tdng hop theo quy trinh thir nghiém twong ty ma dugc sir
dung cho quy trinh tdng hop céc hop chit theo vi du 44 va vi du 26 @8 tao ra hop chit néu & dé
muc ndy & dang rén v dinh hinh mau tring (12mg, 20%). LCMS theo thtr nghiém (M+H)* =
417,1. 'TH NMR (300MHz, DMSO-ds) & 11,06 (s, 1H), 7,86 (bs, 1H), 7,55 (d, J = 2,0 Hz, 1H),
7,44 (bs, 1H), 7,41 (d, J=2,0 Hz, 1H), 4,71 (d, J = 3,7 Hz, 1H), 3,58 (s, 3H), 3,22 (s, 3H), 2,33 -
2,17 (m, 1H), 0,78 (d, J= 6,7 Hz, 3H), 0,72 (d, J = 6,9 Hz, 3H).

Dit li€u phén tich

Dit liéu '"H NMR (quang phé ké Varian Inova 500, quang phd ké Mercury 400, hoic quang
phd ké Varian (hodc Mercury) 300) va dit liéu phd khdi LCMS (MS) d6i véi cac hop chét theo cac
vi du tir 2 dén 4, tir 13 dén 16, tir 23 dén 24, tir 33 dén 34, tir 40 dén 41, tir 45 dén 49, tir 52 dén
56, tir 59 dén 62, tir 65 dén 66, va tir 68 dén 83 duoc néu dudi day trong Bang 12.

Béang 12
Vidusd | MS [M+H]* Phd 'H NMR
TH NMR (300MHz, DMSO-ds) § 12,01 (s, 1H), 10,69 (s, 1H), 7,26 (s, 2H),
2 338,1 7,08 — 6,92 (m, 2H), 6,91 — 6,81 (m, 1H), 6,17 (bs, 1H), 4,39 (d, J= 4,1 Hz,

1H), 3,53 (s, 3H), 2,21 (dd, J= 11,3, 6,4 Hz, 1H), 0,81 (dd, J = 7,7 Hz, 6H).
TH NMR (500MHz, DMSO-ds) & 11,98 (s, 1H), 10,67 (s, 1H), 7,26 (s, 1H),
7,21 (s, 1H), 7,06 — 6,95 (m, 2H), 6,94 — 6,86 (m, 1H), 6,17 (s, 1H), 4,68 (q, J

3 310,0

-114-



27182

=6,6 Hz, 1H), 3,54 (s, 3H), 1,31 (d, J = 6,7 Hz, 3H).

324,1

TH NMR (500MHz, DMSO-ds) & 11,98 (s, 1H), 10,68 (s, 1H), 7,26 (t, J=2,6
Hz, 1H), 7,23 (s, 1H), 7,06 — 6,96 (m, 2H), 6,90 (q, J=4,7, 4,1 Hz, 1H), 6,20 —
6,11 (m, 1H), 4,50 (dd, J = 8,0, 4,2 Hz, 1H), 3,54 (s, 3H), 1,88 — 1,75 (m, 1H),
1,72 — 1,60 (m, 1H), 0,79 (t, J= 7,4 Hz, 3H).

13

425,2

'H NMR (300MHz, DMSO-ds) § 12,03 (s, 1H), 7,62 (s, 1H), 7,37 - 7,13 (m,
3H), 6,65 (d, J=2,7 Hz, 1H), 6,45 (d, J=2,7 Hz, 1H), 6,26 — 6,12 (m, 1H),

4,61 —4,37 (m, 2H), 4,35 (d, /= 5,0 Hz, 1H), 3,73 (s, 3H), 3,54 (s, 3H), 2,16
(dd, J= 12,0, 6,7 Hz, 1H), 0,81 (d, /= 6,9 Hz, 3H), 0,75 (d, J = 6,7 Hz, 3H).

14

508,2

H NMR (300MHz, DMSO-ds) 8 12,04 (s, 1H), 7,28 (dd, J= 6,1, 3,3 Hz, 2H),
6,66 (d, J=2,7 Hz, 1H), 6,52 (d, J=2,7 Hz, 1H), 6,20 (s, 1H), 5,08 —4,90 (m,
1H), 4,86 — 4,67 (m, 1H), 4,46 — 4,35 (m, 1H), 4,32 (d, J= 5,5 Hz, 1H), 4,27 —
4,12 (m, 1H), 3,73 (s, 3H), 3,54 (s, 3H), 3,51 — 3,38 (m, 4H), 3,21 — 3,06 (m,
1H), 3,06 —2,91 (m, 1H), 2,85 (s, 3H), 2,20 — 2,04 (m, 1H), 0,81 (d, J=6,9
Hz, 3H), 0,74 (d, J = 6,6 Hz, 3H).

15

459,2

TH NMR (300MHz, DMSO-ds) 6 12,05 (s, 1H), 8,71 (d, J= 6,2 Hz, 2H), 7,60
(d, J=5,9 Hz, 2H), 7,29 (d, /= 4,3 Hz, 2H), 6,67 (d, /=2,7 Hz, 1H), 6,52 (d,
J=2,7Hz, 1H), 6,23 (s, 1H), 5,49 — 5,22 (m, 2H), 4,58 (d, J = 4,6 Hz, 1H),
3,66 (s, 3H), 3,55 (s, 3H), 2,35 — 2,15 (m, 1H), 0,82 (dd, J = 6,9 Hz, 6H).

16

410,2

TH NMR (300MHz, DMSO-ds) & 12,02 (s, 1H), 7,32 — 7,21 (m, 2H), 6,76 (d, J
=2,7 Hz, 1H), 6,66 (d, J=2,7 Hz, 1H), 6,19 (d, J=2,2 Hz, 1H), 4,64 — 4,49
(m, 1H), 4,15 (d, J= 5,0 Hz, 1H), 3,76 (s, 3H), 3,53 (s, 3H), 2,15 — 2,02 (m,
1H), 1,47 (d, J= 6,8 Hz, 6H), 0,78 (d, J = 6,9 Hz, 3H), 0,71 (d, J=6,7 Hz,
3H).

23

366,1

H NMR (300MHz, DMSO-ds) & 11,69 (s, 1H), 10,28 (s, 1H), 6,93 (d, J=4,3
Hz, 2H), 6,21 (d, J=2,8 Hz, 1H), 6,12 (d, J=2,9 Hz, 1H), 5,86 (s, 1H), 3,64
(d, J=8,2 Hz, 1H), 3,36 (s, 3H), 3,20 (s, 3H), 0,88 — 0,73 (m, 1H), 0,28 - 0,14
(m, 1H), 0,12 — 0,03 (m, 1H), 0,03 —-0,06 (m, 2H).

24

402,1

TH NMR (300MHz, DMSO-d5) 8 11,93 (s, 1H), 10,90 (s, 1H), 7,28 — 7,17 (m,
4H), 7,13 (t, J=2,7 Hz, 1H), 7,02 (s, 1H), 6,49 (d, J=2,9 Hz, 1H), 6,46 (d, J
=2,9 Hz, 1H), 5,99 (s, 1H), 5,61 (s, 1H), 3,65 (s, 3H), 3,42 (s, 3H).

33

451,2

TH NMR (300MHz, DMSO-ds) & 12,04 (s, 1H), 10,83 (s, 1H), 7,34 — 7,23 (m,
2H), 7,04 (d, J= 1,9 Hz, 1H), 6,92 (d, J= 1,9 Hz, 1H), 6,23 — 6,12 (m, 1H),
4,49 (d, J=4,0 Hz, 1H), 3,63 — 3,55 (m, 4H), 3,54 (s, 3H), 3,54 — 3,45 (m, 4H)
2,29 2,17 (m, 1H), 0,81 (dd, 6H).

34

409,2

TH NMR (300MHz, DMSO-d5) & 12,04 (s, 1H), 10,81 (s, 1H), 7,30 (s, 1H),
7,27 (t, J=2,7 Hz, 1H), 7,03 (d, J= 1,9 Hz, 1H), 6,91 (d, J= 1,9 Hz, 1H), 6,17
(t, J=2,2 Hz, 1H), 4,49 (d, J=3,9 Hz, 1H), 3,54 (s, 3H), 2,96 (s, 6H), 2,29 —
2,17 (m, 1H), 0,87 — 0,75 (m, 6H).

40

409,2

TH NMR (300MHz, DMSO-ds) 6 12,02 (s, 1H), 10,68 (s, 1H), 8,33 (t, J=5,8
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Hz, 1H), 7,27 (t, J=2,5 Hz, 1H), 7,25 (s, 1H), 6,93 (s, 1H), 6,75 (d, /= 1,6
Hz, 1H), 6,20 (s, 1H), 4,35 (d, J=4,3 Hz, 1H), 4,16 (d, /= 5,9 Hz, 2H), 3,53
(s, 3H), 2,19 (dd, J= 11,1, 6,8 Hz, 1H), 1,83 (s, 3H), 0,81 (dd, /= 13,7, 6,8
Hz, 6H).

41

381,1

TH NMR (300MHz, DMSO-d5) & 12,02 (s, 1H), 10,84 (s, 1H), 7,87 (s, 1H),
7,55 (d, J=1,9 Hz, 1H), 7,39 (d, J= 1,9 Hz, 1H), 7,29 (s, 1H), 7,26 — 7,21 (m,
2H), 6,18 (t, J=2,2 Hz, 1H), 4,48 (d, J= 4,0 Hz, 1H), 3,55 (s, 3H), 2,28 — 2,13
(m, 1H), 0,79 (d, J= 6,8 Hz, 6H).

45

402,1

TH NMR (300MHz, DMSO-ds) & 12,10 (s, 1H), 10,97 (bs, 1H), 7,55 (d, J=2,2
Hz, 1H), 7,40 (d, J=2,2 Hz, 1H), 7,30 (s, 2H), 6,17 (d, J = 2,4 Hz, 1H), 3,56
(s, 3H), 3,21 (s, 3H), 1,38 (s, 6H).

46

450,1

TH NMR (300MHz, DMSO-ds) § 11,99 (s, 1H), 11,29 (bs, 1H), 7,49 (d, J=2,2
Hz, 1H), 7,41 (d, J=2,1 Hz, 1H), 7,32 — 7,21 (m, 5H), 7,20 — 7,10 (m, 2H),
6,00 (s, 1H), 5,87 (s, 1H), 3,44 (s, 3H), 3,17 (s, 3H).

47

430,1

TH NMR (300MHz, DMSO-ds) & 12,06 (s, 1H), 7,58 (d, J=2,1 Hz, 1H), 7,52
(d, J=2,1 Hz, 1H), 7,34 (s, 1H), 7,25 (d, J=2,8 Hz, 1H), 6,15 (d, J=2,8 Hz,
1H), 4,59 (d, J=4,2 Hz, 1H), 3,51 (s, 3H), 3,34 (s, 3H), 3,23 (s, 3H), 2,25 —
2,13 (m, 1H), 0,73 (dd, J=6,7, 4,8 Hz, 6H).

48

418,1

TH NMR (300MHz, DMSO-d5) 8 12,11 (s, 1H), 11,03 (s, 1H), 7,55 (d, J=2,1
Hz, 1H), 7,44 — 7,35 (m, 2H), 7,30 (t, J=2,7 Hz, 1H), 6,20 (d, J=2,0 Hz,
1H), 4,82 (dd, J=9,3, 3,4 Hz, 1H), 4,51 (t, J= 5,3 Hz, 1H), 3,56 (s, 3H), 3,36
—3,28 (m, 2H), 3,21 (s, 3H), 2,12 — 1,95 (m, 1H), 1,87 — 1,70 (m, 1H).

49

380,1

TH NMR (300MHz, DMSO-d5) 6 12,01 (s, 1H), 10,84 (s, 1H), 7,61 (d, J=2,1
Hz, 1H), 7,39 (d, J=2,1 Hz, 1H), 7,28 (s, 1H), 7,23 (t, J=2,6 Hz, 1H), 6,15
(s, 0H), 4,51 (d, J=4,0 Hz, 1H), 3,50 (s, 3H), 2,47 (s, 3H), 2,24 — 2,09 (m,
1H), 0,75 (dd, J = 6,8, 3,1 Hz, 6H).

52

4441

TH NMR (300MHz, DMSO-ds) § 12,05 (s, 1H), 10,92 (s, 1H), 7,36 (d, J=2,2
Hz, 1H), 7,33 (s, 1H), 7,24 (dd, J = 5,0, 2,5 Hz, 2H), 6,12 (d, J=2,8 Hz, 1H),
4,54 (d, J=3,8 Hz, 1H), 3,50 (s, 3H), 3,39 — 3,29 (m, 1H), 2,27 — 2,14 (m,
1H), 1,12 (d, J = 6,7 Hz, 6H), 0,76 (dd, J= 6,8, 4,4 Hz, 6H).

53

470,2

54

4442

'H NMR (300MHz, DMSO-ds) § 12,06 (s, 1H), 7,58 (d, /= 1,8 Hz, 1H), 7,53
(d, J=1,9 Hz, 1H), 7,33 (s, 1H), 7,24 (d, J=2,7 Hz, 1H), 6,14 (d, J=2,7 Hz,
1H), 4,56 (d, J=4,5 Hz, 1H), 4,08 — 3,90 (m, 2H), 3,50 (s, 3H), 3,24 (s, 3H),
2,24 2,08 (m, 1H), 1,15 (t, J= 6,9 Hz, 3H), 0,72 (dd, J = 6,8 Hz, 6H).

55

4442

TH NMR (300MHz, DMSO-d5) 8 12,11 (s, 1H), 7,58 (d, J = 1,8 Hz, 1H), 7,51
(d, J=1,9 Hz, 1H), 7,39 (s, 1H), 7,30 (s, 1H), 6,17 (s, 1H), 4,65 (d, J=4,1 Hz,
1H), 3,55 (s, 3H), 3,38 (s, 3H), 3,36 — 3,31 (m, 1H), 2,34 — 2,17 (m, 1H), 1,14
(t,J=173 Hz, 3H), 0,79 (dd, J= 6,5 Hz, 6H).

56

458,2

TH NMR (300MHz, DMSO-d5) 8 12,07 (s, 1H), 7,50 (d, J=2,0 Hz, 1H), 7,41
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(d, J=2,0 Hz, 1H), 7,34 (s, 1H), 7,25 (d, J= 2,8 Hz, 1H), 6,10 (d, /=2,7 Hz,
1H), 4,60 (d, J=4,1 Hz, 1H), 3,50 (s, 3H), 3,49 — 3,43 (m, 1H), 3,33 (s, 3H),
2,28 —2,17 (m, 1H), 1,15 (d, J = 6,8 Hz, 6H), 0,75 (dd, J= 7,3 Hz, 6H).

'"H NMR (300MHz, DMSO-ds) § 12,07 (s, 1H), 10,59 (s, 1H), 7,26 — 7,18 (m,

59 427,1 3H), 7,14 (s, 1H), 5,95 (s, 1H), 5,64 (s, 1H), 3,48 (s, 3H), 3,06 (s, 3H), 2,02 —
1,88 (m, 2H), 1,65 — 1,44 (m, 6H).
60 415,1
61 415,1
TH NMR (500MHz, DMSO-ds) & 12,10 (s, 1H), 10,59 (s, 1H), 7,29 (d, J=2,7
6 1 Hz, 1H), 7,25 (s, 2H), 7,24 (s, 1H), 6,30 (s, 1H), 6,02 (d, J=2,7 Hz, 1H), 3,56
(s, 3H), 3,10 (s, 3H), 2,43 (t, J= 9,4 Hz, 2H), 2,15 (q, J= 9,9 Hz, 2H), 1,81 —
1,69 (m, 1H), 1,66 — 1,54 (m, 1H).
TH NMR (300MHz, DMSO-ds) & 7,78 (s, 1H), 7,49 (d, J= 2,2 Hz, 1H), 7,39
65 401,1 (d, J=2,2 Hz, 1H), 7,30 (s, 1H), 5,69 (s, 1H), 3,50 (s, 3H), 3,18 (s, 3H), 1,26 —
1,18 (m, 2H), 1,06 — 0,97 (m, 2H). ‘
TH NMR (300MHz, DMSO-d5) 7,77 (s, 1H), 7,58 (s, 1H), 7,57 (s, 1H), 7,30
66 415,1 (s, 1H), 3,51 (s, 3H), 3,36 (s, 3H), 3,25 (s, 3H), 1,27 — 1,19 (m, 2H), 1,08 —
0,99 (m, 2H).
TH NMR (300MHz, DMSO-ds) 8 7,29 (s, 2H), 7,25 (d, J= 2,6 Hz, 1H), 7,15
68 431,2 (s, 1H), 6,18 — 6,08 (m, 1H), 4,4-4,3(m, 1H), 3,50 (s, 3H), 2,37 (s, 3H), 2,22 —
2,09 (m, 1H), 0,76 (dd, J=9,1, 7,0 Hz, 6H).
TH NMR (300MHz, DMSO-ds) & 12,13 (s, 1H), 7,43 (d, J= 2,0 Hz, 1H), 7,34
69 4452 (d, J=2,0 Hz, 1H), 7,30 (t, J=2,7 Hz, 1H), 7,29 (s, 1H), 6,11 (d, J=2,2 Hz,
1H), 3,56 (s, 3H), 3,38 (s, 3H), 2,66 (s, 6H), 1,39 (s, 6H).
TH NMR (300MHz, DMSO-ds) & 12,11 (s, 1H), 10,93 (s, 1H), 7,33 — 7,29 (m,
70 431,1 2H), 7,29 (s, 1H), 7,26 (s, 1H), 6,13 (s, 1H), 3,56 (s, 3H), 2,63 (s, 6H), 1,39 (s,
6H).
71 459,1
TH NMR (300MHz, DMSO-d5) 6 12,05 (s, 1H), 7,24 (d, J=2,7 Hz, 1H), 7,21
72 471,1 (s, 1H), 7,11 (s, 1H), 7,04 (s, 1H), 6,07 (d, J = 2,7 Hz, 1H), 3,50 (s, 3H), 2,84
(bs, 4H), 1,54 — 1,30 (m, 6H), 1,27 (s, 6H).
TH NMR (300MHz, DMSO-ds) 8 12,10 (s, 1H), 7,37 (d, J=2,0 Hz, 1H), 7,26
73 4852 (d, J=2,8 Hz, 2H), 7,24 (s, 1H), 6,05 (d, /= 2,8 Hz, 1H), 3,51 (s, 3H), 3,33 (s,
3H), 2,89 (bs, 4H), 1,55 — 1,36 (m, 6H), 1,34 (s, 6H).
TH NMR (300MHz, DMSO-d5) 8 7,30 (s, 1H), 7,25 (d, J = 2,8 Hz, 1H), 7,19
74 4452 (s, 2H), 6,08 (d, J = 2,8 Hz, 1H), 3,50 (s, 3H), 3,22 — 3,14 (m, 1H), 1,28 (s,
6H), 0,90 (d, J = 6,5 Hz, 6H).
s 161 TH NMR (300MHz, DMSO-ds) 5 12,11 (s, 1H), 7,63 (d, J = 1,7 Hz, 1H), 7,59

(d, J=1,9 Hz, 1H), 7,30 (d, J=2,7 Hz, 2H), 6,15 (d, J=2,1 Hz, 1H), 3,56 (s,
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3H), 3,40 (s, 3H), 3,28 (s, 3H), 1,38 (s, 6H).

76

430,1

TH NMR (300MHz, DMSO-d5) 6 12,12 (s, 1H), 7,58 (d, J = 1,9 Hz, 1H), 7,52
(d, J=2,0 Hz, 1H), 7,30 (d, J= 2,6 Hz, 2H), 6,13 (d, J=2,1 Hz, 1H), 3,56 (s,
3H), 3,39 (s, 3H), 3,34 (q, J= 7,4 Hz, 2H), 1,38 (s, 6H), 1,14 (t, J=7,3 Hz,
3H).

77

4442

TH NMR (500MHz, DMSO-ds) 6 12,11 (s, 1H), 7,55 (d, J = 2,0 Hz, 1H), 7,48
(d, J=2,0 Hz, 1H), 7,33 — 7,26 (m, 2H), 6,11 (d, J=2,8 Hz, 1H), 3,57 (s, 3H),
3,55 — 3,49 (m, 1H), 3,39 (s, 3H), 1,40 (s, 6H), 1,21 (d, J= 6,8 Hz, 6H).

78

416,1

TH NMR (300MHz, DMSO-d5) 8 12,13 (s, 1H), 11,01 (s, 1H), 7,48 (d, J=2,2
Hz, 1H), 7,36 (d, J= 2,2 Hz, 1H), 7,30 (s, 2H), 6,15 (s, 1H), 3,56 (s, 3H), 3,27
(q, J="7,3 Hz, 1H), 1,39 (s, 6H), 1,13 (t, J=17,3 Hz, 3H).

79

430,1

TH NMR (300MHz, DMSO-d5) 6 12,10 (s, 1H), 8,53 (s, 1H), 7,38 (s, 1H), 7,32
~7,23 (m, 3H), 6,13 (d, J=2,7 Hz, 1H), 3,56 (s, 3H), 3,41 — 3,34 (m, 1H),
3,31 (s, 3H), 1,37 (s, 6H), 1,17 (d, J = 6,8 Hz, 6H).

80

366,2

81

368,2

TH NMR (300MHz, DMSO-ds) & 12,02 (s, 1H), 10,63 (s, 1H), 7,27 (t, J=2,7
Hz, 1H), 7,17 (s, 1H), 6,97 (d, J= 1,9 Hz, 1H), 6,89 (d, J= 1,9 Hz, 1H), 6,20 —
6,09 (m, 1H), 5,14 (d, J=4,0 Hz, 1H), 4,73 — 4,56 (m, 1H), 3,54 (s, 3H), 1,38
~ 1,25 (m, 9H).

82

380,2

TH NMR (300MHz, DMSO-d5) § 12,08 (s, 1H), 7,75 (d, J= 1,8 Hz, 1H), 7,62
(d, J=1,8 Hz, 1H), 7,28 (s, 1H), 7,26 (s, 1H), 6,14 (d, J= 2,6 Hz, 1H), 3,56 (s,
3H), 3,39 (s, 3H), 2,59 (s, 3H), 1,36 (s, 6H).

83

382,2

TH NMR (300MHz, DMSO-d5) 6 11,99 (s, 1H), 7,22 (t, J=2,7 Hz, 1H), 7,12
(s, 1H), 7,04 (s, 2H), 6,08 (t, J=2,3 Hz, 1H), 5,14 (d, /= 4,3 Hz, 1H), 4,77 -
4,60 (m, 1H), 3,50 (s, 3H), 3,27 (s, 3H), 1,30 (d, J = 6,4 Hz, 3H), 1,27 (s, 6H).

Vi du Al: Thir nghiém BRD4 AlphaScreen™
Thtr nghiém BRD4 AlphaScreen™
Thir nghiém BRD4-BD1 va BRD4-BD2 dugc thuc hién trong dia polystyren tréng loai 384

15 véi thé tich cudi cung 40ul déi véi BD1 va 60pl dbi voi BD2. Trude hét, céc chét te ché duge

pha loéing theo bac trong DMSO va bd sung vao céc 18 clia dia ndy trudce khi bd sung céc thanh

phin phan tmg khéc vao. Nong d6 DMSO cudi cling trong thir nghiém nay 1a 1,25% (BD1) va

0,83% (BD2). Cac thir nghiém nay dugc thyc hién & nhiét d§ trong phong trong dung dich dém
thir nghiém (50mM Tris-HCl, 6 pH=7,5, 0,01% Tween-20, 0,01% BSA, 5SmM DTT), chira 50nM

pepit histon H4 d& dugc tetra-axetyl hoéa va dd duoc danh d4u bing Biotin (H4Ac4) va protein
BRD4-BD1 hoic BRD4-BD2 & ndng d6 thap hon 1nM. Hon hop thir nghiém duge 0 trong thdi

gian 75 phut, tiép theo 1a bd sung 20pl dung dich dém thir nghiém c6 bd sung hat thé cho
Streptavidin (PerkinElmer 6760002) va hat thé nhan GSH (PerkinElmer-AL109C) vao & ndng do
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cudi cing ndm trong khoang tir 2pug/ml dén 4pg/ml trong diéu kién 4nh sang giam. Sau khi bit kin
dfa, dfa nay duoc U trong béng t6i & nhiét do trong phong trong thdi gian 75 phut trude khi doc
trén dau doc dia PheraStar FS (BMG Labtech). ICso duoc x4c dinh bang cach khép dudng cong
phan trdm hoat tinh d6i ching so véi log ciia ndng do chét trc ché bing cach sir dung phin mém
GraphPad Prism 5.0.

Dit lidu ICso dbi véi cac vi du dugc thé hién trong Bang 13 nhu dugc x4ac dinh theo Thir
nghiém A1l (biéu tuong cot: + dé chi < 100nM; ++ dé chi >100nM va < 1000nM; +++ dé chi
>1000nM va < 10.000nM).

Bang 13
Vi du s6 ICso (nM) cuia BRD4-BD1 ICso (nM) cia BRD4-BD2
1 + +
2 + +
3 ++ +
4 ++ +
5 ++ +
6 + +
7 + +
8 ++ +
9 + +
9A +
9B + +
10 + +
11 ++ ++
12 ot +
13 ++ +
14 ++ +
15 + +
16 ++ +
17 ++ +
18 ++ +
19 + +
20 + +
21 ++ +
22 ++ +
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++

23

24
24A

24B

25

26

27

28

29

30
31

32
33

34
35

35A

35B

36
37
38
39
40

41

42

42A

42B

43

44
44A

44B

45

46

47

47A

47B

48
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49

50
51

52
53

54
55
56
57
58
59
60
61

62
63

64
65

66
67
68

69
70

71

72
73

74
75

76
77
78

79
80
81

82
83
83A
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83B + +
84 + +

Vi du B1: Thir nghiém sttc séng cia té bao KMS.12.BM

Dong té bao KMS.12.BM (u tlly ctia ngudi) dugc mua tir JCRB (Osaka, Nhat ban) va duoc
duy tri trong RPMI v6i méi truong nudi cdy 10% FBS. Dé do hoat tinh doc d6i v6i té bao clia céc
hop chét thong qua dinh luong ATP, c4c té bao KMS.12.BM dugc cdy vao mdi trudng nudi cy
RPMI & mat d6 5000 té bao / 18/ trong 100p] trong dia nudi cdy mé mau den trong c6 96 18
(Greiner-bio-one thong qua VWR, NJ), khi c¢6 hodc khong cé cac hop chit thir nghiém trong mot
khoang ndng d6. Sau 3 ngay, 100ml tic nhin nudi cdy t& bao Cell Titer-GLO Luminescent
(Promega, Madison, WI) dugc bd sung vio timg 15 trong thoi gian 10 phit & nhiét do trong phong
d& 1am 6n dinh tin hiéu phét quang. C4ch nay x4c dinh s6 lwong té bao sdng trong méi trudng nudi
cAy trén co s& dinh lugng ctia sy c6 miit ATP, ma phéat tin hiéu v& su c6 mit cta céc té bao c6 hoat
tinh chuyén hoa. Mirc d6 phat quang duge do bang Top Count 384 (Packard Bioscience thong qua
Perkin Elmer, Boston, MA). Mitc d6 tc ché hop chét dugc x4c dinh so véi cac té bao nudi cdy
khong c6 thube va ICso dugc théng béo theo ndng do ciia hop chit can thiét dé lam chét 50% té
bao. Dit lidu ICse dbi véi cac vi du duoc thé hién trong Bang 14 nhu dugce x4c dinh theo Thir
nghiém B1 (biéu tuong cot: + dé chi < 1000nM; ++ d& chi >1000nM va < 10,000nM; NA cho thiy
ring dit liéu khdng x4c dinh).

Bang 14
Vidusd | ICso(nM) theo KMS.12.BM
1 +
2 +
3 +
4 +
5 +
6 +
7 +
8 +
9 +
9A +
9B +
10 +
11 khong xac dinh
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++

khong xac dinh

khéng xac dinh

12
13
14
15
16
17
18
19
20

21

22

23

24
24A

24B

25

26

27

28

29

30
31

32
33
34
35

35A

35B

36
37
38
39
40

41

42
42A
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khong xac dinh

42B

43

44

44A

44B

45

46

47

47A

47B

48

49
50

51

52
53

54
55

56
57
58

59
60
61

62
63

64
65

66
67

68

69

70
71

72
73
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74
75
76
77
78
79
80
81
82
83
83A
83B
84

N N S S S

+

Vi du C1: Thir nghiém KMS.12.BM C-myc ELISA

Dong t& bao KMS.12.BM (u tlly ctia ngudi) dwge mua tir JCRB (Osaka, Nhat ban) va duge
duy tri trong RPMI v6i moi trudng nudi cdy 10% FBS. Dé do hoat tinh trc ché C-myc ciia cac hop
chét, cac t& bao KMS.12.BM duge cdy vao méi trudng nudi cdy RPMI & mét dd 75000 t& bao / 18/
trong 200pul vao trong dia nudi cdy mo day phing polystyren loai 96 16 (do Corning thong qua
VWR cung cip), khi ¢6 hodc khdng c6 céc hop chét thir nghiém trong mot khoang ndng do. Sau
2 gidy, t& bao két vién va dugc phén giai bing dung dich dém chiét xut € bao (do BioSource,
Carlsbad, CA cung cip) v6i s c6 mit clia céc chét tic ché proteaza (do Life Technologies, Grand
Island, NY va Sigma, St Louis, MO cung cép). Céc dich phan gidi d3 dwoc 1am trong duge thi
trong ELISA thuong mai C-myc (do Life Technologies, Grand Island, NY cung clp). Mirc d9 trc
ché hop chét duoc x4c dinh so véi cac té bao dugc nudi céy khong cé thudc va ICso duoc thong

béo theo ndng d6 ctia hop chét can thiét dé &rc ché 50% C-myc.

Ngudi ¢ hiéu biét trung binh trong linh vyc k¥ thuat nay d& thiy céc cai bién khac nhau
cta giai phap theo sang ché, ngoai cic cai bién d3 duge boc 10 trong ban mé ta nay, tir phan md ta
trén. Céc cai bién nay cling dugc du tinh dén trong pham vi cac diém yéu cAu bao ho kém theo.
Moi vién din, bao gdm tét ca cic bang doc quyén séng ché, cac don yéu clu cAp bing doc quyén
sang ché, va céc cong bb don yéu ciu cp bang doc quyén séng ché duoc néu trong don yéu céu

cip bang ddc quyén sang ché nay dugce dua vao ddy hoan toan bang cach vién dan.
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YEU CAU BAO HQ
1. Hop chét c6 cong thic I:

hoic mudi duoc dung ciia né, trong do:

X 12 C=0 hoic CR®R’;

Y 12 O, hoiic NR'?;

Z 1a CH hodc N;

R! va R? doc 13p dugc chon tir H, halo, Ci.6 alkyl, C2-6 alkenyl, Ca.6 alkynyl, C1.s haloalkyl,
Cy!, CN, OR®, SR®, C(O)R", C(O)NR'RY!, C(O)OR®!, OC(O)R"', OC(O)NR®'R¥!, NR¢'R¢!,
NRUC(O)R®, NRC!C(O)OR¥, NRUC(O)NRURY, C(=NR)RY, C(=NR*)NR®'RY,
NREIC(=NREHNRERY, NR¥IS(O)RP, NR'S(O):R"!, NR¥'S(O):NRE'RY, S(O)R"", S(O)NR®'RY,
S(O):R?, va S(0):NR*'RY!; trong d6 mdi nhém Ci.6 alkyl, Cz.6 alkenyl, va Ca alkynyl tlly y
duoc thé bing 1, 2, 3, 4, hoic 5 phén tir thé doc 1ap dugc chon tir RA;

hoic R! va R? ciing v&i nguyén tir cacbon ma chiing gén vao tao ra nhém Cs.-10 Xycloalkyl
hodc nhém heteroxycloalkyl c6 tir 4 dén 10 canh, m3i nhém try y dwoc thé bing 1, 2, hoic 3 phan
ttr thé doc 1ap duoc chon tir R,

R? 1a H hoic Ci alkyl tity ¥ duoc thé bing 1, 2, hogic 3 phan tir thé doc 14p dugc chon tir
halo, Cy, CN, NO,, OR%, SR?, C(O)RY, C(O)NRR®, C(O)ORZ, OC(O)RY, OC(O)NRZR%,
C(=NRZ)NRZR®, NRZC(ENRDNRZRE,  NRZRZ, NRZC(O)R™,  NRPC(O)ORZ
NR2C(O)NRZRZ, NRZS(O)RY, NRZS(0),R™, NRZS(0),NRZRZ, S(O)R?, S(O)NRZR®,
S(0):R?, va S(0),NRZR®;

R*1a H;

R’ 13 H, halo, Ci.6 alkyl, C2.6 alkenyl, C,. alkynyl, Ci.s haloalkyl, Cy? CN, NO,, OR*,
SR¥, C(O)RY, C(O)NR™R¥, C(O)OR¥, OC(O)R¥, OC(O)NR*R%, NR“R*, NR“C(O)R™,
NR¥C(O)OR*, NR¥C(O)NR¥R¥, C(=NR*R¥, C(=NR*)NR“R%*, NR“C(=NR*)NR“R%,
NR#S(O)RY, NR¥S(0),RY, NR¥S(0);NR¥R¥, S(O)R¥, S(O)NR®R¥, S(O)RY, hoic
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S(0):NR*R%; trong d6 m&i nhém Ci.6 alkyl, Cz.s alkenyl, va Ca6 alkynyl tity y dugc thé bang 1,
2, 3, 4, hodc 5 phén tir thé doc 1ap duge chon tir RB;

RC1a H;

R7 1a Ci4alkyl;

mdi R® vaR’ 1a H;

RYIaH;

mdi nhém RA ddc 18p duogc chon tir Cy!, halo, CN, NO,, OR*, SR*, C(O)R",
C(O)NR°'RY, C(O)OR?, OC(O)R?!, OC(O)NR®'RY, C(=NR°)NR'R%, NR®'C(=NR")NR*'R¢,
NRRY, NRC!'C(O)R?!, NR!C(O)OR?, NRCC(O)NRR%, NR°S(O)RP!, NR°'S(0O)R"!,
NR°!S(0),NR°R¥, S(O)R!, S(O)NR*R?!, S(O),R"!, va S(O),NR'R¥;

- mdi nhém R® ddc 18p duoc chon tir Cy?, halo, CN, NO,, OR*, SR*, C(O)R™, C(O)N-
R%R%, C(O)OR““, OC(O)R™, OC(O)NR*R¥, C(=NR*)NR*“R%, NR*C(=NR*)NR*R%*, N-
R¥R*, NR“C(O)R™, NR*“C(O)OR*, NR“C(O)NR*R*, NR™S(O)R™, NRS(0),R™,
NR*S(0)2NR*R%*, S(O)R™, S(O)NR*R%, S(0O),R%, va S(O);,NR*R%;

mdi nhém Cy ddc 1ap dugc chon tir Ce.10 aryl, Cs-10 Xycloalkyl, heteroaryl ¢6 tir 5 dén 10
canh, va heteroxycloalkyl c6 tir 4 dén 10 canh, m&i nhém trong sb cac nhém nay tity ¥ duoc thé
bang 1, 2, 3, 4, hodic 5 phan tir thé doc 14p dugc chon tir RC;

mdi nhém RC doc 1ap dwoc chon tir halo, Cis alkyl, C2s alkenyl, Cass alkynyl, Cis
haloalkyl, Cs.10 aryl, Cs.10 xycloalkyl, heteroaryl ¢6 tir 5 dén 10 canh, heteroxycloalkyl c6 tir 4 dén
10 canh, CN, OR*, SR¥?, C(O)R™, C(O)NR“R¥, C(O)OR*, OC(O)R®2, OC(O)NR“*R%,
NR“R%, NR®C(0)R®, NRC(0)OR?, NR’C(O)NR*?R¥2, C(=NR%)R"?, C(=NR*?)NR*’R%,
NR“C(=NR#)NR*2R%, NR*2S(0)R"2, NR2§(0),R"2, NR*2S(0),NR**R%, S(O)R"2, S(O)NR*?R%,
S(0)R%, va S(0)NR**R%; trong d6 mdi nhém Ci.6 alkyl, Cz¢ alkenyl, C- alkynyl, Ce.10 aryl, .
Cs-10 xycloalkyl, heteroaryl c¢é tir 5 dén 10 canh, va heteroxycloalkyl c¢6 tir 4 dén 10 canh tiy ¥
dugc thé bang 1, 2, 3, 4, hoiic 5 phan tir thé doc 14p dwoc chon tir halo, Ci4 alkyl, Ci- haloalkyl,
CN, OR%, SR%, C(O)RY, C(O)NR“R%, C(O)OR*, OC(O)R", OC(O)NR“R%, NR%R%,
NR®C(O)R®, NR%C(O)OR¥?, NR“C(O)NR?R%, C(=NR®?)R®, C(=NR%)NR®R%,
NR®C(=NR*?)NR“’R%, NR®2S(0)R?, NR*2§(0),R?2, NR®2S(0),NR*?R%, S(O)R"2, S(O)NR**R%,
S(0)2R™, va S(0)NR*2R%;

mdi nhém Cy' doc 1ap duoc chon tir Cs.10 aryl, Cs.10 xycloalkyl, heteroaryl ¢6 tir 5 dén 10
canh, va heteroxycloalkyl c¢6 tir 4 &n 10 canh, m3i nhém trong s§ cic nhém nay tity y duge thé
bang 1, 2, 3, 4, hodic 5 phan tir thé doc 1ap dugc chon tir RP;

mdi nhém RP ddc 1ap duge chon tir halo, Cis alkyl, Cas alkenyl, Ca alkynyl, Ci.
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haloalkyl, Ce.10aryl, Cs-10xycloalkyl, heteroaryl ¢6 tir 5 dén 10 canh, heteroxycloalkyl c6 tir 4 dén
10 canh, CN, OR?®, SR*, C(O)RY, C(O)NR®RY, C(O)OR?, OC(O)R®!, OC(O)NR*R¥,
NRCRY, NR°!'C(O)R?!, NRC'C(0O)OR?, NRC!C(O)NR®'R¥, C(=NR°)R"!, C(=NR*)NR®'RY,
NRCIC(=NR®")NR°'R?, NR!S(O)R"!, NR°!S(0),R"!, NR°!S(0O),NR*'R%, S(O)R®!, S(O)NR*'R%,
S(0)2R®!, va S(0):NR°*'RY; trong 6 mdi nhém Ci alkyl, C2- alkenyl, Cz.¢ alkynyl, Ce.10 aryl, -
Cs-10 xycloalkyl, heteroaryl c6 tir 5 &én 10 canh, va heteroxycloalkyl ¢6 tir 4 dén 10 canh tiy y
dugc thé bang 1, 2, 3, 4, hodic 5 phan tir thé doc 1ap duoc chon tir halo, Ci4 alkyl, Ci.4 haloalkyl,
CN, OR*, SR¥, C(O)R", C(O)NR®'RY, C(O)OR*, OC(O)R®, OC(O)NRR!!, NR°'R%,
NRC!C(O)R?, NR°!C(O)OR?, NRC!'C(O)NR®'R¥, C(E=NRHRY,  C(=NR)NRRY,
NR®!C(=NR)NR®'R¥, NR°!S(O)R"!, NR*'S(O),RP!, NR°'S(0),NR°!R%, S(O)R®!, S(O)NR*!R¥,

S(0):R", va S(O);NRE'RY!; |

mdi nhém Cy? doc 14p duoc chon tir Ce.10 aryl, Cs-10 xycloalkyl, heteroaryl c6 tir 5 dén 10
canh, va heteroxycloalkyl c6 tir 4 &én 10 canh, m3i nhoém trong s& cic nhém nay tiry ¥ dugc thé
bang 1, 2, 3, 4, hodic 5 phén tir thé doc 1ap dugc chon tir RE;

mdi nhém RE doc 1ap duge chon tir halo, Cis alkyl, Cos alkenyl, Czs alkynyl, Ci-s
haloalkyl, Cs.10 aryl, Cs.10 xycloalkyl, heteroaryl c6 tir 5 dén 10 canh, heteroxycloalkyl c6 tir 4 dén
10 canh, CN, OR*, SR*, C(O)R®, C(O)NR*“R%, C(O)OR*, OC(O)R®, OC(O)NR*R%,
NR*R%, NR*C(O)R*, NR**C(O)OR*, NR*C(O)NR*R%, C(=NR*)R*, C(=NR*)NR*R%,
NR*C(=NR*)NR*R%, NR*S(0)R*, NR*S(0),R™, NR*S(0),NR*R*, S(O)R", S(O)NR*R%,
S(0)2R*, va S(0)NR*R%; trong d6 mdi nhém C;.6 alkyl, Cz-6 alkenyl, Cz-¢ alkynyl, Ce.10 aryl,
Cs-10 xycloalkyl, heteroaryl c6 tir 5 dén 10 canh, va heteroxycloalkyl c6 tir 4 dén 10 canh tiy ¥
dugc thé b?mg 1,2, 3, 4, hodc 5 phe‘in tir thé doc 1ap duoc chon tir halo, Ci.4 alkyl, C1.4 haloalkyl,
CN, OR*, SR*, C(O)R™, C(O)NR*R¥, C(O)OR*, OC(O)R™, OC(O)NR*R%, NR*R%*,
NR*C(O)R*, NR®“C(O)OR*, NR%“C(O)NR*R*, C(=NR*)R™, C(=NR*)NR*R%,
NR*C(=NR*)NR*R%, NR*S(0)R*, NR*S(0),R>, NR*S(0),NR*“R%, S(O)R", S(O)NR*R%,
S(0):R™, va S(O);NR*R%;

mdi nhém R?, RP, R°!, va RY! doc 18p duge chon tir H, Ci- alkyl, Ci-4 haloalkyl, Ca-s
alkenyl, Ca. alkynyl, Cs.10aryl, Cs.10 Xycloalkyl, heteroaryl c6 tir 5 dén 10 canh, heteroxycloalkyl
¢6 tir 4 dén 10 canh, Ce.10 aryl-Ci4 alkyl, Cs.10 xycloalkyl-Ci.4 alkyl, (heteroaryl ¢6 tir 5 dén 10
canh)-Ci.4 alkyl, va (heteroxycloalkyl c6 tir 4 dén 10 canh)-Ci.4 alkyl, trong d6 mdi nhém Ci-6
alkyl, C2.¢ alkenyl, Cz.6 alkynyl, Cs.10 aryl, Cs.10 xycloalkyl, heteroaryl c6 tir 5 dén 10 canh, heter-
oxycloalkyl c6 tir 4 dén 10 canh, Cs.10 aryl-C1-s alkyl, Cs-10 Xycloalkyl-C.4 alkyl, (heteroaryl c6 tir
5 dén 10 canh)-C;4 alkyl, va (heteroxycloalkyl c6 tir 4 dn 10 canh)-C.4 alkyl tity ¥ dugc thé bang
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1,2, 3, 4, hodc 5 phan tir thé doc 1ap dugc chon tir Ci-4 alkyl, Ci4 haloalkyl, halo, CN, OR®, SR®,
C(O)R®, C(O)NR®*R®, C(O)OR®, OC(O)R, OC(O)NRSRH, NR“R%¥, NR“C(O)RY,
NRSC(O)NR®R®, NR¥C(0)OR¥, C(=NR*)NR®R%¥, NR®C(=NR®)NR“R%, S(O)RY,
S(O)NR*R¥, S(0),R%, NR*S(0),R, NRS(0),NR“R%, va S(0)NR*R%;

hoic R°' va R bt ky ciing v&i nguyén tir N ma ching gén vao tao ra nhém hetero-
xycloalkyl ¢6 4, 5, 6, hodc 7 canh tily y duoc thé bing 1, 2, hoic 3 phan tir thé doc 1ap duge chon
tir C1.6 alkyl, Cs.7xycloalkyl, heteroxycloalkyl ¢6 tir 4 dén 7 canh, Cs-10aryl, heteroaryl c6 tir 5 dén
6 canh, Ci. haloalkyl, halo, CN, OR%, SR¥, C(O)RY, C(O)NR*R%¥, C(O)OR?, OC(O)R™,
OC(O)NR®R%, NR“R%, NR*C(O)RY, NRSC(O)NR*R%, NR“C(O)OR¥, C(=N-
R*)NRSR, NRC(=NR*)NR*R%, S(O)R™, S(O)NRR®, S(0),R>, NR*S(0),R", NR*S-
(0)NR®R%, va S(0),NR*R¥, trong d6 mdi nhém Ci.¢ alkyl, Cs7 xycloalkyl, heteroxycloalkyl
c6 tir 4 dn 7 canh, Cs.10 aryl, va heteroaryl c6 tir 5 dén 6 canh tiry y dugc thé bang 1, 2, hoic 3
phén tir thé doc 18p duge chon tir halo, CN, OR®, SR¥, C(O)RY, C(O)NR“R¥, C(O)OR¥,
OC(O)R®, OC(O)NR®R®, NR*R®, NR®C(O)R, NR*C(O)NR®R%, NR*C (O)OR?,
C(=NR*)NR®R%, NR®C(=NR*)NR®R%¥, S(O)R®, S(O)NR*R%, S(0);R%, NR*S(0)2RY,
NR®S(0),NR*R%, va S(0),NR*“R%;

mdi nhém R, R?2, R, va R¥ doc 1ap duge chon tir H, Ci alkyl, Ci-4 haloalkyl, Ca-s
alkenyl, Cs-6 alkynyl, Ce.10aryl, Cs.10 xycloalkyl, heteroaryl c6 tir 5 dn 10 canh, heteroxycloalkyl
¢6 tir 4 dén 10 canh, Cs.10 aryl-Ci4 alkyl, Cs.10 xycloalkyl-Ci.4 alkyl, (heteroaryl ¢6 tir 5 dén 10
canh)-C1.4 alkyl, va (heteroxycloalkyl c¢6 tir 4 dén 10 canh)-Ci.4 alkyl, trong d6 Ci- alkyl, Cz6
alkenyl, Ca-6 alkynyl, Cs-10aryl, Cs-10xycloalkyl, heteroaryl c¢6 tir 5 dén 10 canh, heteroxycloalkyl
¢6 tir 4 dén 10 canh, Cs.10 aryl-Ci4 alkyl, Cs.10 xycloalkyl-Ci.4 alkyl, (heteroaryl c6 tir 5 dén 10
canh)-Ci.4 alkyl, va (heteroxycloalkyl c6 tir 4 &én 10 canh)-Ci.4 alkyl m3i nhém tity y dugc thé
bang 1, 2, 3, 4, hoic 5 phan tir thé doc 1ap dugc chon tir Ci4 alkyl, C14 haloalkyl, halo, CN, OR®,
SR®, C(O)RY, C(O)NR®R%, C(0)OR¥, OC(O)R?, OC(O)NR*R%, NR“R%, NR*C(O)R,
NR®C(O)NR®R®, NR“C(O)OR*®, C(=NR®)NR*R¥, NR®C (=NR®)NR“R%, S(O)R>, -
S(O)NR®R®, S(0)2R”, NRS(0)2R", NRS(0),NR*R%, va S(O),NR*“R%;

hoc R*? va R¥ bit ky cing v6i nguyén tir N ma ching gin vao tao ra nhém hetero-
xycloalkyl ¢6 4, 5, 6, hodic 7 canh tily ¥ dwoc thé bang 1, 2, hodc 3 phan tir thé doc 1ap dugc chon
tir C1.6 alkyl, Cs.7xycloalkyl, heteroxycloalkyl c6 tir 4 dén 7 canh, Cs.10aryl, heteroaryl c6 tir 5 dén
6 canh, Ci haloalkyl, halo, CN, OR®, SR¥, C(O)R®, C(O)NR*R%, C(O)OR¥, OC(O)R,
OC(O)NR®R%®, NR%R%, NR®C(O)R®, NR“C(O)NR“R®, NR*C(O)OR¥, C(=N-
R%)NR%R%, NR®C(=NR*)NR*R%, S(O)R™, S(O)NR“R®, S(0),R%, NR*“S(0)R», NR*S-
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(0)2NR*R%, va S(0O);NR*R¥, trong d6 mdi nhém Ci.s alkyl, Cs.7 xycloalkyl, heteroxycloalkyl
c6 tir 4 dén 7 canh, Ce.10 aryl, va heteroaryl c6 tir 5 dén 6 canh tily y dugc thé bing 1, 2, hogc 3
phdn tir thé doc 18p duoc chon tir halo, CN, OR®, SR®, C(O)R, C(O)NR*R¥, C(0O)OR®,
OC(O)R™, OC(O)NR®R®, NR¥R®, NRSC(O)RY, NRSC(O)NRPRY, NRSC(O)OR®, C-
(=NR¥)NRZR®, NREC(=NR*)NRSR®, S(O)R’, S(O)NRSRY, S(O:RY, NRES(O).R,
NRES(0),NRERY, va S(0);NRER;

mdi nhém R*, R*, R*, va R doc 1ap duoc chon tir H, Ci alkyl, Ci-4 haloalkyl,
Ca.6 alkenyl, Ca. alkynyl, Cs.10 aryl, Cs.10 Xycloalkyl, heteroaryl c6 tir 5 dén 10 canh, heteroxyclo-
alkyl 6 tir 4 &n 10 canh, Cé.10 aryl-Ci-4 alkyl, Cs.10 xycloalkyl-Ci.4 alkyl, (heteroaryl c6 tir 5 dén
10 canh)-C14 alkyl, va (heteroxycloalkyl ¢6 tir 4 d@n 10 canh)-Ci.4 alkyl, trong 46 mdi nhém Ci.s
alkyl, Ca.s alkenyl, Ca.6 alkynyl, Cs.10 aryl, Cs.10 xycloalkyl, heteroaryl ¢6 tir 5 dén 10 canh,
heteroxycloalkyl c¢6 tir 4 dén 10 canh, Ce.10 aryl-Ci4 alkyl, Cs.10 xycloalkyl-C1.4 alkyl, (heteroaryl
c6 tir 5 dén 10 canh)-C14 alkyl, va (heteroxycloalkyl c6 tir 4 dén 10 canh)-Ci.4 alkyl tity y dugc thé
bing 1, 2, 3, 4, hodic 5 phén tir thé dc 1ap dugc chon tir C1.4 alkyl, C14 haloalkyl, halo, CN, OR®,
SR®, C(O)R™, C(O)NR®R®, C(O)OR®, OC(O)R™, OC(O)NR®RY, NRER%, NRSC(O)RY,
NRSC(O)NRSR®S, NRPC(O)OR®, C(=NR)NR®RY, NRUC(=NR®)NR“R®, S(O)RY,
S(O)NR¥R%, §(0),RY, NR®S(0),RY, NR%S(O)2NRR%, va S(0);NRR%;

hodc R% va R* bit ky cing v6i nguyén tir N ma chung gin vao tao ra nhém hetero-
xycloalkyl ¢6 4, 5, 6, hodc 7 canh tiy y dugc thé bing 1, 2, hoic 3 phan tir thé doc 14p duge chon
tir C1.6 alkyl, Cs.7 xycloalkyl, heteroxycloalkyl c6 tir 4 dén 7 canh, Ce.10 aryl, heteroaryl ¢6 tir 5 dén
6 canh, Cy haloalkyl, halo, CN, OR®, SR®, C(O)RY, C(O)NR®RY, C(O)OR®, OC(O)RY,
OC(O)NR®R%, NR¥R®, NREC(O)R™, NRSC(O)NRSRY, NR¥C(O)ORY, C(=N-
RESNRPRY, NRSC(=NR®)NR®RY, S(O)RY, S(O)NR®RY, S(0)R, NRES(O).RY,
NR"SS(O)zNR°5Rd5, va S(0)2NR®R®, trong d6 Ci-s alkyl, C3.7 xycloalkyl, heteroxycloalkyl co tir
4 dén 7 canh, Cs.10 aryl, va heteroaryl ¢4 tir 5 dén 6 canh m&i nhém tiy y duoc thé bang 1, 2, hogic
3 phan tir thé ddc 14p duoc chon tir halo, CN, OR®, SR®, C(O)R®, C(O)NR®R®, C(O)OR®,
OC(O)R™, OC(O)NR®R®, NRPR®, NR®C(O)RY, NRSC(O)NRR®, NRC ~ (O)OR¥,
C(=NR¥)NRSRE, NRSC(=NR®)NRZRY, S(O)R®, S(O)NR®RY, S(O):R®, NR¥S(O):R',
NRES(0)2NRRY, va S(0)2NR*R;

mdi nhém R*, R, R, va R% doc lap dugc chon tir H, Ci4 alkyl, Ci4 haloalkyl, C24
alkenyl, va Ca.4 alkynyl, trong d6 Ci.4 alkyl, Ca-4 alkenyl, va Co.4 alkynyl m&i nhém tury y duge thé
bing 1, 2, hodc 3 phan tir thé doc 1ap dugc chon tir OH, CN, amino, halo, Ci4 alkyl, Ci4 alkoxy,
Ci4alkylthio, Ci-4 alkylamino, di(Ci.4 alkyl)amino, Ci.4 haloalkyl, va Ci.4 haloalkoxy;
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hodc R va R% bit ky cing véi nguyén tr N ma ching gin vao tao ra nhém
heteroxycloalkyl c6 4, 5, 6, hodc 7 canh tity y duoc thé bing 1, 2, hodic 3 phan tir thé doc lap dugce
chon tir OH, CN, amino, halo, Ci alkyl, Ci4 alkoxy, Ci alkylthio, Ci.4 alkylamino, di(Ci4
alkyl)amino, Ci.4 haloalkyl, va Ci.4 haloalkoxy; va

mdi nhém R®, R®2, R*, va R doc 1ap duoc chon tir H, Ci.4 alkyl, va CN.

2. Hop chét theo diém 1, hoic mudi dugc dung ciia né, trong d6 X 1a C=0.
3. Hop chét theo diém 1, hoic mubi dugc dung clia n6, trong d6 X 1a CR®R’.

4. Hop chit theo diém bét ky trong s céc diém tir 1 dén 3, hodc mudi dugc dung ciia nd, trong d6
Y1ao.

5. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 3, hodc mudi dugc dyung cia né, trong d6
Y 1aNR°,

6. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 5, hoic mudi duge dung clia né, trong d6
Z 1a CH.

7. Hop chit theo diém bét ky trong sb cac diém tir 1 dén 5, hoic mudi duge dung cia né, trong d6
Z1aN.

8. Hop chét theo diém bét ky trong sé cac diém tir 1 dén 7, hodc mudi dugc dung ciia né, trong d6
R! va R? doc lap dugce chon tir H, Cis alkyl, va Cy', trong d6 Ci.6 alkyl néu trén tlly y dugc thé
bing 1, 2, 3, 4, hodc 5 phén tir thé ddc 1ap dugc chon tir RA;

hodc R! va R? ciing véi nguyén tir cacbon ma chiing gén vao tao ra nhém Cs.10 xycloalkyl

tiy ¥ dugc thé bing 1, 2, hogic 3 phan tir thé doc 1ap dugc chon tir RA.

9. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 7, hogic mudi dugc dung cua nd, trong d6
R! va R? doc 1ap duoc chon tir H, Ci.3 alkyl, Cs.10aryl, Cs.10 xycloalkyl, heteroaryl ¢6 tir 5 dén 10
canh, va heteroxycloalkyl c6 tir 4 @én 10 canh, trong d6 Cs.10 aryl tity ¥ dugc thé bang 1 hogc 2
halo, va trong d6 C1.3 alkyl nay tity y dugc thé bing OH;

hozc R! va R? ciing v6i nguyén tir cacbon ma chiing gén vao tao ra nhém Cs. xycloalkyl.
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10. Hop chét theo diém bét k¥ trong s6 cac diém tir 1 dén 7, hosic mubi dugc dung cia né, trong
d6 R! va R? doc 1ap duge chon tir H, metyl, etyl, propyl, xyclopropyl, xyclopentyl, pyran-4-yl,
phenyl, pyridin-2-yl, 2-clo-4-phenyl, va 2-hydroxyetyl.

11. Hop chét theo diém bt k¥ trong sb cac diém tir 1 dén 7, hodc mubi dugc dung cua né, trong
d6 R! va R? cing v6i nguyén tir cacbon ma chiing gin vao tao ra xyclopropyl, xyclobutyl,

xyclopentyl, hodc xyclohexyl.

12. Hop chét theo diém bt ky trong sb cac diém tir 1 dén 7, hodic mudi duoc dung ciia né, trong

d6 mot trong s6 R' va R? 1a H va gbc con lai khéng 13 H.

13. Hop chét theo diém bét k¥ trong s6 cac diém tir 1 dén 7, hosic mudi dugc dung cta né, trong
d6 mdi gbc R! va R? 1a Cy.6 alkyl.

14. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 7, hosic mudi dugc dung cia né, trong

d6 mdi gbc R! va R? 1a metyl.

15. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 14, hodc mubi duge dung ciia né, trong
d6 R? 1a H hoic Cis alkyl thy y dugc thé bing 1, 2, hodc 3 phan tir thé doc 1ap dugce chon tir Cy,
C(=0)NRR%, va C(=0)OR™.

16. Hop chét theo diém bét ky trong sé cac diém tir 1 dén 14, hoic mudi duge dung cia né, trong
d6 R? 1a H, metyl, etyl, hodc propyl, trong d6 metyl tity y duoc thé bang xyclopropyl, pyridinyl, -
C(=O)NHCH3, -C(=O)NH(4-metylpiperazin-1-yl), hodc -C(=O)OH.

17. Hop chét theo diém bét ky trong s6 cac diém tir 1 d&én 14, hodc mudi duge dung cua né, trong

d6 R 1a metyl.

18. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 17, hodc mudi dugc dung cua né, trong
d6 R® [a H, C1.s alkyl, Cy?, CN, NOz, OR*, C(O)RY, C(O)NR*R%, S(0):R™, hogc S(0),NR*R%;
trong d6 Ci.6 alkyl néu trén tity y dugc thé bing 1, 2, 3, 4, hoic 5 phan tir thé doc 14p dugce chon
tr RB,
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19. Hop chét theo diém bAt k¥ trong sb cac diém tir 1 &én 17, hoic mudi duge dung clia nd, trong
d6 R® 1a H, 1-metyl-1H-pyrazol-4-yl, 2-furyl, CN, NO, metoxy, -C(=0)NHa, -C(=O)NH(CHs), -
C(=O)N(CH3)2, -C(=0)-(morpholin-4-yl), -C(=O)CHs, -CH.OH, -CH.OCHs, -CH:NH, -
CH,NHSO,(CH,CHs), -CH,NHC(=O)CHs, -CH(OH)CHs, -SO.CH;, -SO,CH2CHs, -SO»-
(isopropyl), -SO2N(CH3)2, -SONH(CH3), -SO2-NH(isopropyl), hodc -SO»-(piperidin-1-yl).

20. Hop chét theo diém bat ky trong sé cac diém tir 1 dén 17, hodc mudi duge dung ctia né, trong

d6 R® 1a S(O)R™.

21. Hop chét theo diém bt ky trong s6 céc diém tir 1 dén 20, hoic mudi duoc dung clia né, trong

d6 R7 1a metyl.

22. Hop chét theo diém 1 c6 Cong thirc Ila:

hodc mudi dugc dung cua nd.

23. Hop chét theo diém 22, hoic mubi duge dung cia né, trong d6 Z 1a CH.

24. Hop chét theo diém 22, hoic mudi dugc dung cta né, trong d6 Z 1a N.

25. Hop chét theo diém bat ky trong s cac diém tir 22 dén 24, hodc mubi duge dung cua nd, trong
d6 R! va R? doc lap dugce chon tir H, C1. alkyl, va Cy', trong d6 Ci.6 alkyl néu trén tity ¥ dugc thé
bing 1,2, 3, 4, hodic 5 phan tir thé doc 1ap dugc chon tir RA;

hodc R! va R? ciing v6i nguyén tir cacbon ma chiing gén vao tao ra nhém Cs.s xycloalkyl

thy v duoc thé bing 1, 2, hodc 3 phén tir thé doc 1ap dugc chon tir RA.
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26. Hop chét theo diém bat ky trong s6 cac diém tir 22 dén 24, hojic mudi duge dung cuia nd, trong
dé R! va R? doc 1ap duoc chon tir H, Ci3 alkyl, Cs.10aryl, Cs.10 xycloalkyl, heteroaryl co tir 5 dén
10 canh, va heteroxycloalkyl c6 tir 4 dén 10 canh, trong d6 Ce.10 aryl tlty ¥ dugc thé bang 1 hodc 2
halo, va trong d6 C1.; alkyl nay tiry ¥ dwoc thé bang OH;

hodc R! va R? ciing véi nguyén tir cacbon ma chiing gén vao tao ra nhém Cs.s xycloalkyl.

27. Hop chét theo diém bt ky trong sb cac diém tir 22 dén 24, hodc mudi dugc dung ciia né, trong
dé R! va R? doc 1ap duge chon tir H, metyl, etyl, propyl, xyclopropyl, xyclopentyl, pyran-4-yl,
phenyl, pyridin-2-yl, 2-clo-4-phenyl, va 2-hydroxyetyl.

28. Hop chét theo diém bét k¥ trong sb cac diém tir 22 dén 24, hosic mubi dugc dung clia né, trong
d6 R! va R? cung véi nguyén tir cacbon ma ching gén vao tao ra xyclopropyl, xyclobutyl,

xyclopentyl, hodc xyclohexyl.

29. Hop chét theo diém bét ky trong sb cac diém tir 22 dén 24, hogic mudi dugc dung clia né, trong

d6 R! va R? ciing v6i nguyén tir cacbon ma chiing gén vao tao ra xyclopropyl.

30. Hop chit theo diém bét ky trong sb cac diém tir 22 dén 24, hoic mubdi duge dung ciia né, trong

d6 mot trong sb R! va R? 1a H va gdc con lai khéng 13 H.

31. Hop chit theo diém bét k¥ trong sb cac diém tir 22 dén 24, hogc mubi dugc dung ctia né, trong

d6 m&i goc R! va R? 1a C.¢ alkyl.

32. Hop chét theo didm bat ky trong sb cac diém tir 22 dén 24, hoic mubi dugc dung ctia né, trong

d6 mbi gbc R! va R? 1 metyl.

33. Hop chét theo diém bét ky trong s6 cac diém 22 dén 32, hogic mudi duge dung ctia né, trong
d6 R? 12 H hodic Cisalkyl tity ¥ dugc thé bing 1, 2, hoic 3 phan tir thé doc 1ap duge chon tix Cy,
C(=0)NRZZR®, va C(=0)OR®.

34. Hop chét theo diém bét ky trong s6 cac diém tir 22 dén 32, hosic mudi dugc dung ciia né, trong

d6 R? 1a H, metyl, etyl, hoic propyl, trong d6 metyl tiy ¥ dwoc thé bang xyclopropyl, pyridinyl, -
C(=O)NHCH3s, -C(=O)NH(4-metylpiperazin-1-yl), hodc -C(=O)OH.
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35. Hop chét theo diém bét ky trong s6 cac diém tir 22 dén 32, hoic mudi duge dung cta nd, trong

d6 R* 1a metyl.

36. Hop chat theo diém bét ky trong s6 cac diém tir 22 dén 32, hojic mudi dugc dung ciia nd, trong
doé R? 1a etyl.

37. Hop chét theo diém bét ky trong sb cac diém tir 22 dén 36, hoic mudi duge dung ciia nd, trong
d6 RS 14 H, C1.6 alkyl, Cy?, CN, NOz, OR*, C(O)R™, C(O)NR¥R¥, S(O):R™, hogic S(0):NR#“R¥;
trong d6 Ci.6 alkyl néu trén ty y dwgc thé bang 1, 2, 3, 4, hogic 5 phan tir thé doc 1ap duge chon
tir RB.

38. Hop chét theo diém bét ky trong sb cac diém tir 22 dén 36, hogic mudi duge dung ciia nd, trong
d6 R 1a H, 1-metyl-1H-pyrazol-4-yl, 2-furyl, CN, NO2, metoxy, -C(=O)NHz, -C(=O)NH(CHs), -
C(=O)N(CHs)2, -C(=0)-(morpholin-4-yl), -C(=O)CHs, -CH:OH, -CH,OCHs;, -CH:NHa, -
CH,NHSO,(CH,CH3), -CH,NHC(=0)CHs, -CH(OH)CHs, -SO.CHj, -SO.CH2CHs, -SO:-
(isopropyl), -SO2N(CHs)z, -SO2NH(CHsz), -SO2-NH(isopropyl), hodc -SO2-(piperidin-1-yl).

39. Hop chét theo diém bét ky trong sb cac diém tir 22 dén 36, hodc mudi duge dung clia no, trong
d6 R 1a S(O)R™.

40. Hop chat theo diém bét ky trong sb cac diém tir 22 dén 36, hogic mubi dugc dyung cua nd, trong
do6 R’ 1a S(0).CHs.

41. Hop chét theo diém bét ky trong sb cac diém tir 22 dén 36, hosic mudi dugc dung ctia nd, trong
dé R 1a S(0).CH.CHs.

42. Hop chét theo diém bat ky trong sb c4c diém tir 22 dén 36, hozc mudi dugc dung ciia no, trong
dé R 1a -C(=O)NHa.

43. Hop chét theo diém bt ky trong sb céc diém tir 22 dén 36, hosic mudi dugc dung ciia né, trong
dé R® 1a -CH,OCHs.
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44. Hop chét theo diém bét ky trong s6 cac diém tir 22 dén 43, hodc mudi duge dung cua nd, trong

d6 R7 1a metyl.

45. Hop chét theo diém 1 c6 Cong thirc IIb:

hozic mudi duoc dung ciia né.
46. Hop chét theo diém 45, hoic mudi duge dung cia né, trong d6 Z 1a CH.
47. Hop chét theo diém 45, hoic mudi dugc dung ctia né, trong d6 Z 1a N.

48. Hop chét theo diém bat ky trong s6 cac diém tir 45 dén 47, hodc mudi duge dung clia n6, trong
d6 R! va R? doc lap duge chon tir H, Cy.6 alkyl, va Cy', trong d6 C1.6 alkyl néu trén tlty ¥ dugc thé
bing 1, 2, 3, 4, hodc 5 phan tir thé doc 1ap duogc chon tir RA;

hodc R! va R? ciing v6i nguyén tir cacbon ma chiing gén vao tao ra nhém Cs.io xycloalkyl

thy v dugc thé bang 1, 2, hodc 3 phan tir thé doc 1ap duge chon tir RA,

49. Hop chét theo diém bat ky trong s6 cac diém tir 45 dén 47, hodc mudi duge dyung cia no, trong
d6 R! va R? doc lap dugc chon tir H, C1.3 alkyl, Ce.10 aryl, Cs.10 xycloalkyl, heteroaryl cé tir 5 dén
10 canh, va heteroxycloalkyl c6 tir 4 dén 10 canh, trong d6 Cs.10 aryl tity y dugc thé bang 1 hodc 2
halo, va trong d6 Ci3 alkyl nay tiy y dugc thé biang OH;

hodc R! va R? ciing v6i nguyén tir cacbon ma chiing gin vao tao ra nhém Cs.s xycloalkyl.
50. Hop chét theo diém bt ky trong sé cac diém tir 45 dén 47, hodc mudi dugc dung cia no, trong

dé R! va R? doc 1ap duge chon tir H, metyl, etyl, propyl, xyclopropyl, xyclopentyl, pyran-4-yl,
phenyl, pyridin-2-yl, 2-clo-4-phenyl, va 2-hydroxyetyl.
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" 51. Hop chét theo diém bét ky trong s6 cac diém tir 45 dén 47, hosic mudi dugc dung ctia nd, trong
d6 R! va R? cung véi nguyén tir cacbon ma ching gén vao tao ra xyclopropyl, xyclobutyl,

xyclopentyl, hodc xyclohexyl.

52. Hop chét theo diém bét ky trong s6 cac diém tir 45 dén 47, hodc mubi duge dung cia né, trong

d6 R! va R? cung v6i nguyén tir cacbon ma chiing gén vio tao ra xyclopropyl.

53. Hop chét theo diém bét ky trong s6 cac diém tir 45 dén 47, hodc mudi duge dung cia né, trong

d6 mot trong s& R! va R? 13 H va gdc con lai khong 14 H.

54. Hop chit theo diém bt ky trong s6 cac diém tir 45 dén 47, hodc mubi dugc dung cia né, trong

d6 mdi gbc R! va R? 1a C1. alkyl.

55. Hop chét theo diém bét ky trong sb cac diém tir 45 dén 47, hodc mubi duge dung ciia no, trong

d6 mbi gbc R! va R? 12 metyl.

56. Hop chét theo diém bAt ky trong sb cac diém tir 45 dén 55, hodc mudi duge dung ciia né, trong
d6 R3 1a H hodc Cis alkyl.

57. Hop chét theo diém bét ky trong sb cac diém tir 45 dén 55, hosic mudi dugc dung clia né, trong
d6 R? 12 H hozic metyl.

58. Hop chit theo diém bt ky trong s6 céc diém tir 45 dén 57, hogc mudi duge dung ciia né, trong
d6 R® 12 H hoiic S(O)2R™.

59. Hop chét theo diém bét k¥ trong sb cac diém tir 45 dén 57, hoic mudi duge dung ctia nd, trong
d6 R® 13 H hoic -SO.CHs.

60. Hop chét theo diém bt ky trong sb cac diém tir 45 dén 57, hoic mudi duge dung cia né, trong
d6 R° 14 H hoiic -SO;CH;CH,

61. Hop chat theo diém bét ky trong sb cac diém tir 45 dén 60, hodc muéi duge dyng ciia no, trong

dé R7 1a metyl.
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62. Hop chét theo diém 1 c6 Cong thirc ITla hogc ITTb:

IITa

hodc muoi dugc dung cua noé.

63. Hop chét theo diém 62, hoic mubi dugc dung ciia né, trong d6 R! va R* doc 1ap dugc chon tir
H, C1.6 alkyl, va Cy', trong d6 Ci.¢ alkyl néu trén tiy y dugc thé bang 1, 2, 3, 4, hogc 5 phén tir thé
doc 1ap duoc chon tir RA;

hodc R! va R? ciing v6i nguyén tir cacbon ma chiing gén vao tao ra nhém Cs.10 xycloalkyl

tity y dwoc thé bing 1, 2, hosic 3 phan tir thé doc 1ap duge chon tir RA.

64. Hop chit theo diém 62, hoic mudi dugc dung ciia né, trong d6 R' va R* doc 14p duoc chon tir
H, Ci.3 alkyl, Ce.10 aryl, Cs.10 xycloalkyl, heteroaryl c6 tir 5 dén 10 canh, va heteroxycloalkyl c6 tir
4 @n 10 canh, trong d6 Cs.10aryl tily y dugc thé bang 1 hodc 2 halo, va trong d6 Ci.3 alkyl nay tiy
y duoc thé bing OH; '

hodc R! va R? ciing véi nguyén tir cacbon ma chiing gén vao tao ra nhém Cs.¢ xycloalkyl.
65. Hop chit theo diém 62, hoic mubi dugc dung ciia né, trong d6 R! va R* doc 1ap dwoc chon tir
H, metyl, etyl, propyl, xyclopropyl, xyclopentyl, pyran-4-yl, phenyl, pyridin-2-yl, 2-clo-4-phenyl,

va 2-hydroxyetyl.

66. Hop chét theo diém 62, hojic mubi duoc dung clia né, trong d6 R' va R? cling v&i nguyén tir

cacbon ma chiing gén vao tao ra xyclopropyl, xyclobutyl, xyclopentyl, hodc xyclohexyl.

67. Hop chét theo diém 62, hodc mudi dugc dung ciia né, trong d6 R' va R? ciing v6i nguyén tir

cacbon ma chung gén vio tao ra xyclopropyl.
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68. Hop chét theo diém 62, hoic mudi dugc dung ciia né, trong d6 mot trong s6 R! va R? 1a H va

gbc con lai khong 1a H.
69. Hop chét theo diém 62, hosic mudi dugc dung ciia né, trong d6 mdi gbc R! va R? 1a C16 alkyl.
70. Hop chét theo diém 62, hodc mudi dugc dung cuia nd, trong d6 mdi gbc R! va R? 1a metyl.

71. Hop chét theo diém bét ky trong sb cac diém tir 62 dén 70, hodc mudi duge dung cua né, trong
d6 R® 1a H hoic Cis alkyl tity ¥ dugc thé bing 1, 2, hodc 3 phan tir thé doc 1ap dugce chon tir Cy,
C(=0)NRR®, ya C(=0)OR%.,

72. Hop chét theo diém bét ky trong sb cac diém tir 62 dén 70, hodc mudi duge dung ciia né, trong
d6 R® 1a H, metyl, etyl, hoic propyl, trong d6 metyl tiry y dugc thé bang xyclopropyl, pyridinyl, -
C(=O)NHCHjs, -C(=O)NH(4-metylpiperazin-1-yl), hodc -C(=O)OH.

73. Hop chit theo diém bt ky trong s cac diém tir 62 dén 70, hodc mubi dugc dung ctia né, trong

d6 R? 1a metyl.

74. Hop chét theo diém bét ky trong sb cac diém tir 62 dén 73, hoic mubi dugc dung clia né, trong
d6 RS 1a H, C1s alkyl, Cy?, CN, NOz, OR™, C(O)R™, C(O)NR*R¥, S(0):R™, hoiic S(0):NR“R%;
trong d6 Ci.¢ alkyl néu trén tity ¥ duoc thé bing 1, 2, 3, 4, hoic 5 phan tir thé doc 1ap dugce chon
tir RB.

75. Hop chét theo diém bt ky trong s céc diém tir 62 dén 73, hodc mubi dugc dung clia né, trong
doé R’ 1a H, 1-metyl-1H-pyrazol-4-yl, 2-furyl, CN, NO,, metoxy, -C(=0)NH>, -C(=0)NH(CH3), -
C(=O)N(CHs)2, -C(=0)-(morpholin-4-yl), -C(=O)CHs, -CH.OH, -CH,OCHs, -CH:NH», -
CHNHSO,(CH,CHs), -CH,NHC(=0)CHs, -CH(OH)CHs, -SO:CHs, -SO,CH,CHs, -SO»-
(isopropyl), -SO2N(CH3)2, -SO2NH(CH3), -SO,-NH(isopropyl), hodc -SO2-(piperidin-1-yl).

76. Hop chit theo diém bt ky trong sé cac diém tir 62 dén 73, hodc mudi duge dung ciia né, trong
d6 R 1a S(0).R™.

77. Hop chét theo diém bét ky trong sb cac diém tir 62 dén 73, hodic mudi dugc dung ciia né, trong
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d6 R® 1a S(0).CHs.

78. Hop chét theo diém bét ky trong sb cac diém tir 62 dén 73, hodc mudi dugc dung clia n6, trong
d6 R3 1a S(0).CH>CHs.

79. Hop chét theo diém 1, trong d6 hop chét nay dugc chon trong sé:
8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-2-phenyl-2H-1,4-benzox-
azin-3(4H)-on;
2-isopropyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-y1)-2H-1,4-benz-
oxazin-3(4H)-on;
2-metyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-2H-1,4-benzoxa-
zin-3(4H)-on;
2-etyl-8-(6-metyl-7-0x0-6,7-dihydro-1 H-pyroio [2,3-c]pyridin-4-yl)-2H-1,4-benzoxazin-
3(4H)-on;
8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-2-pyridin-2-yl-2H-1,4-b-
enzoxazin-3(4H)-on 2,2,2-trifloaxetat;
2-xyclopropyl-8-(6-metyl-7-o0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-2H-1,4-
benzoxazin-3(4H)-on;
8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-2-(tetrahydro-2H-pyran-4-
yl)-2H-1,4-benzoxazin-3(4H)-on;
2-etyl-4-metyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-2H-1,4-
benzoxazin-3(4H)-on;
2-isopropyl-6-metoxy-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-2H-
1,4-benzoxazin-3(4H)-on;
2-isopropyl-6-metoxy-4-metyl-8-(6-metyl-7-ox0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-
yl)-2H-1,4-benzoxazin-3(4H)-on;
[2-isopropyl-6-metoxy-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-3-
0x0-2,3-dihydro-4H-1,4-benzoxazin-4-yl]axit axetic;
2-[2-isopropyl-6-metoxy-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-3-
0x0-2,3-dihydro-4H-1,4-benzoxazin-4-yl]-N-metylaxetamit;
2-[2-isopropyl-6-metoxy-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-3-
0x0-2,3-dihydro-4H-1,4-benzoxazin-4-yl]axetamit;
2-isopropyl-6-metoxy-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-4-[2-
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(4-metylpiperazin-1-yl)-2-oxoetyl]-2H-1,4-benzoxazin-3(4H)-on;
2-isopropyl-6-metoxy-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-4-
(pyridin-4-ylmetyl)-2H-1,4-benzoxazin-3(4H)-on;
2,4-diisopropyl-6-metoxy-8-(6-metyl-7-ox0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-
2H-1,4-benzoxazin-3(4H)-on;
2-isopropyl-8-(6-metyl-7-ox0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-3-oxo0-3,4-
dihydro-2H-1,4-benzoxazin-6-carbonitril;
2-isopropyl-4-metyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-3-oxo-
3,4-dihydro-2H-1,4-benzoxazin-6-carbonitril;
~ 2-isopropyl-4-metyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3 -c]pyridin-4-yl)-3-oxo-
3,4-dihydro-2H-1,4-benzoxazin-6-carboxamit;
2-isopropyl-N-metyl-8-(6-metyl-7-ox0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-3-oxo-
3,4-dihydro-2H-1,4-benzoxazin-6-carboxamit;
2-isopropyl-8-(6-metyl-7-ox0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-6-nitro-2H-1,4-
benzoxazin-3(4H)-on; _
4-(2-isopropyl-6-metoxy-4-metyl-3,4-dihydro-2H-1,4-benzoxazin-8-yl)-6-metyl-1,6-
dihydro-7H-pyrolo[2,3-c]pyridin-7-on;
2-xyclopropyl-6-metoxy-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-
2H-1,4-benzoxazin-3(4H)-on;
6-metoxy-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-2-phenyl-2H-1,4-
benzoxazin-3(4H)-on;
2-(2-clo-4-florophenyl)-6-metoxy-8-(6-metyl-7-oxo0-6,7-dihydro-1H-pyrolo[2,3-c]-
pyridin-4 -yl)-2H- 1,4-benzoxazin-3(4H)-on;
2-isopropyl-6-metoxy-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrazolo[3,4-c]pyridin-4-yl)-
2H-1,4-benzoxazin-3(4H)-on;
6-metoxy-2,2-dimetyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4 -yl)-ZH—
1,4-benzoxazin-3(4H)-on,; _
2-isopropyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-6-(1-metyl-1H-
pyrazol-4-yl)-2H-1,4-benzoxazin-3(4H)-on;
6-metoxy-2,2-dimetyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrazolo[3,4-c]pyridin-4-yl)-
2H-1,4-benzoxazin-3(4H)-on;
8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)spiro[ 1,4-benzoxazin-2,1'-
xyclopropan]-3(4H)-on;
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2,2-dimetyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-2H-1,4-
benzoxazin-3(4H)-on; .
3,3-dimetyl-5-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-y1)-3,4-dihydro-
quinoxalin-2(1H)-on;
2-isopropyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-6-(morpholin-
4-ylcarbonyl)-2H-1,4-benzoxazin-3(4H)-on;
2-isopropyl-N,N-dimetyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-3-
. 0x0-3,4-dihydro-2H-1,4-benzoxazin-6-carboxamit;
2-xyclopentyl-6-metoxy-8-(6-metyl-7-0x0-6,7-dihydro-1 H-pyrolo [2,3-c]pyridin-4-yl)-
2H-1,4-benzoxazin-3(4H)-on;
6-(hydroxymetyl)-2-isopropyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-
yl)-2H-1,4-benzoxazin-3(4H)-on;
2-isopropyl-6-(metoxymetyl)-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-
yl)-2H-1,4-benzoxazin-3(4H)-on;
" 6-(Aminometyl)-2-isopropyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-
yl)-2H-1,4-benzoxazin-3(4H)-on;
N-{[2-isopropyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-3-0x0-3,4-
dihydro-2H-1,4-benzoxazin-6-ylJmetyl}etansulfonamit;
N-{[2-isopropyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-3-0x0-3,4-
dihydro-2H-1,4-benzoxazin-6-yl|metyl}axetamit;
2-isopropyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-3-0x0-3,4-
dihydro-2H-1,4-benzoxazin-6-carboxamit;
2-xyclopentyl-6-metoxy-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrazolo[3,4-c]pyridin-4-yl)-
2H-1 ,4-benzoxazin-3 (4H)-on;
6-(2-furyl)-2-isopropyl-8-(6-metyl-7-ox0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-2H-
" 1,4-benzoxazin-3(4H)-on; ' '
2-isopropyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-y1)-6-(metylsulf-
onyl)-2H-1,4-benzoxazin-3(4H)-on;
2,2-dimetyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-6-(metylsulf-
onyl)-2H-1,4-benzoxazin-3(4H)-on;
8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-6-(metylsulfonyl)-2-phenyl-
2H-1,4-benzoxazin-3(4H)-on;
2-isopropyl-4-metyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-6-
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(metylsulfonyl)-2H-1,4-benzoxazin-3(4H)-on;
2-(2-hydroxyetyl)-8-(6-metyl-7-ox0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-6-
(metylsulfonyl)-2H-1,4-benzoxazin-3(4H)-on;
6-axetyl-2-isopropyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-2H-
1,4-benzoxazin-3(4H)-on;
6-(1-hydroxyetyl)-2-isopropyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-
y1)-2H-1,4-benzoxazin-3(4H)-on;
6-(etylsulfonyl)-2-isopropyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-
y1)-2H-1,4-benzoxazin-3(4H)-on;
2-isopropyl-6-(isopropylsulfonyl)-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]-
pyridin-4-yl)-2H-1,4-benzoxazin-3(4H)-on; '
4-(xyclopropylmetyl)-2-isopropyl-8-(6-metyl-7-ox0-6,7-dihydro-1H-pyrolo[2,3-c]-
pyridin-4-yl)-6-(metylsulfonyl)-2H-1,4-benzoxazin-3(4H)-on;
4-etyl-2-isopropyl-8-(6-metyl-7-ox0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-y1)-6-
(metylsulfonyl)-2H-1,4-benzoxazin-3(4H)-on;
6-(etylsulfonyl)-2-isopropyl-4-metyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]p-
yridin-4-yl)-2H-1,4-benzoxazin-3(4H)-on;
2-isopropyl-6-(isopropylsulfonyl)-4-metyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-
c]pyridin-4-yl)-2H-1,4-benzoxazin-3(4H)-on;
8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-6-(metylsulfonyl)spiro[1,4-
benzoxazin-2,1'-xyclopropan]-3(4H)-on;
3,3-dimetyl-5-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-7-(metylsulf-
onyl)-3,4-dihydroquinoxalin-2(1H)-on;
8'-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-6'-(metylsulfonyl)-1',4'-
dihydro-3'H-spiro[xyclopentan-1,2'-quinoxalin]-3'-on;
(3S)-3-isopropyl-5-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-7-(met-
ylsulfonyl)-3,4-dihydroquinoxalin-2(1H)-on;
(3R)-3-isopropyl-5-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-7-(met-
ylsulfonyl)-3,4-dihydroquinoxalin-2(1H)-on;
| 8'-(6-mer-7-oXo-6,7-dihydro-lH—pyrolo [2,3-c]pyridin-4-y1)-6'-(metylsulfonyl)- 1,4'-
dihydro-3'H-spiro[xyclobutan-1,2'-quinoxalin]-3'-on;
4-metyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-6-(metylsulfony-
1)spiro[1,4-benzoxazin-2,1'-xyclopropan]-3(4H)-on;
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8'-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-6'-(metylsulfonyl)-1',4'-
dihydro-3'H-spiro[xyclohexan-1,2'-quinoxalin]-3'-on;
8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrazolo[3,4-c]pyridin-4-yl)-6-(metylsulfonyl)spiro[1,4-
benzoxazin-2,1'-xyclopropan]-3(4H)-on;
4-metyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrazolo[3,4-c]pyridin-4-yl)-6-(metylsulfo-
nyl)spiro[1,4-benzoxazin-2,1'-xyclopropan]-3(4H)-on;
2-isopropyl-N,N-dimetyl-8-(6-metyl-7-ox0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-3-
0x0-3,4-dihydro-2H-1,4-benzoxazin-6-sulfonamit;
2-isopropyl-N-metyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-3-oxo-
3,4-dihydro-2H-1,4-benzoxazin-6-sulfonamit;
N,N,2,2,4-pentametyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-3-
0x0-3,4-dihydro-2H-1,4-benzoxazin-6-sulfonamit;
N,N,2,2-tetrametyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-3-oxo-
3,4-dihydro-2H-1,4-benzoxazin-6-sulfonamit;
2-isopropyl-N,N,4-trimetyl-8-(6-metyl-7-ox0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-
3-0x0-3,4-dihydro-2H-1,4-benzoxazin-6-sulfonamit;
2,2-dimetyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo [2,3-c]pyridin-4-yl)-6;(piperidin- 1-
ylsulfonyl)-2H-1,4-benzoxazin-3(4H)-on;
2,2 4-trimetyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-6-(piperidin-
1-ylsulfonyl)-2H-1,4-benzoxazin-3(4H)-on;
N-isopropyl-2,2-dimetyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-3-
0x0-3,4-dihydro-2H-1,4-benzoxazin-6-sulfonamit;
2,2 4-trimetyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-y1)-6-(metyls-
ulfonyl)-2H-1,4-benzoxazin-3(4H)-on;
6-(etylsulfonyl)-2,2,4-trimetyl-8-(6-metyl-7-ox0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-
yD)-2H-1,4-benzoxazin-3(4H)-on;
6-(isopropylsulfonyl)-2,2,4-trimetyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]p-
yridin-4-yl)-2H-1,4-benzoxazin-3(4H)-on;
6-(etylsulfonyl)-2,2-dimetyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-
yl)-2H-1,4-benzoxazin-3(4H)-on;
6-(isopropylsulfonyl)-2,2-dimetyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyr-
idin-4-yl)-2H-1,4-benzoxazin-3(4H)-on;
6-axetyl-2,2-dimetyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-2H-
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1,4-benzoxazin-3(4H)-on;
6-(1-hydroxyetyl)-2,2-dimetyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-
yl)-2H-1,4-benzoxazin-3(4H)-on;
6-axetyl-2,2,4-trimetyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-4-yl)-2H-
1,4-benzoxazin-3(4H)-on;
6-(1-hydroxyetyl)-2,2,4-trimetyl-8-(6-metyl-7-ox0-6,7-dihydro-1H-pyrolo[2,3-c]pyridin-
4-yl)-2H-1,4-benzoxazin-3(4H)-on; va
2-isopropyl-8-(6-metyl-7-0x0-6,7-dihydro-1H-pyrazolo[3,4-c]pyridin-4-yl)-6-(metyls-
ulfonyl)-2H-1,4-benzoxazin-3(4H)-on;

hodc mubi duogc dung ciia hop chét bét ky trong sb cac hop chét néu trén.

80. Hop chét theo diém 1 1a 2,2,4-trimetyl-8-(6-metyl-7-ox0-6,7-dihydro-1H-pyrolo[2,3-
c]pyridin-4-y1)-6-(metylsulfonyl)-2H-1,4-benzoxazin-3(4H)-on, hodc mudi dugc dung cua

no.

81. Hop chét theo diém 1 1a 2,2 4-trimetyl-8-(6-metyl-7-ox0-6,7-dihydro-1H-pyrolo[2,3-
c]pyridin-4-yl)-6-(metylsulfonyl)-2H-1,4-benzoxazin-3(4H)-on.

82. Dugc phim chira hop chét theo diém bat ky trong s6 cac diém tir 1 dén 81, hoic mudi dugc

dung ctia no, va it nhit mot chat mang duoc dung.
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